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CYCLE TIME ON PLASTIC FLOW 55 


e TREY 
CONTAINER SHORTENED 11% sy lis TREX — 
/ ee 


How Monsanto's soft-flowing styrene is speeding production and cutting rejects 


The container walls are 62/1000 of an inch thick the desig TEES Mt ricate the stvling 
must complement the hair dressing accessories packed inside. High-speed production of suct 
an item requires expert engineering and the right molding material. And the right material for the job is Monsanto's 
Lustrex Hi-Flow 55 Styrene according to Don White, Plastics Superintendent of the Lip lop Product 
Company, Omaha, Nebraska. Since switching to Monsanto's solt-llowing compound, production has increased impres 
| 


Cycle time has been cut from 36 seconds to 32 seconds. On a 24-hour schedule output is boosted as mucl 


Lustrex Hi-Flow has also made possible a pressure drop ranging from 400 to 800 pounds per sqt 
a heat reduction of 15° F. There ts no more trouble with the shots sticking in the deep cavities 
of the mold—no blurring of the container’s detail. Perhaps Monsanto's sott-flowin ’ A 
styrene can speed up cycles and increase production rates on som sgn 
of your jobs. See your Monsanto representative about Lustrex Hi-Flow 55 or write - MONSANTO 
Monsanto Chemical Company, Plastics Division. Dept. PT-9, Springfield 2. Mass 


Save on your next job...try Monsanto Lustrex Hi-Flow 55 Styrene Plastic \ é 





This new booklet is for the polyethylene processor 
interested in high-quality molding and extrusion 
resins. 


It tells why the PETROTHENE®* production facilities 
can give him a resin with melt index and other 
physical properties more consistent than that of 
any molding and extrusion resin available up to 
now. It also gives description, preparation, prop- 
erties, uses, methods of processing and U.S.I. 
services. 


For your copy, tear off the coupon and send it in. 


*Trade Mark 
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U. S. INDUSTRIAL CHEMICALS CO. 


Division of National Distillers Products Corporation 
99 Park Avenue, New York 16, N. Y. 


Please send me a copy of your new brochure ‘‘PETROTHENE 
Polyethylene Resins.”’ 


NAME 
COMPANY 
ADDRESS 


a ———————— STATE 


] Molder, Injection [] Extruder, film 
Molder, Compression [] Extruder, Other 


[] Other___ 
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FAYE), 


is TRUSTED 


For Brittle-point 
Evaluation 


SCOTT TESTER* MODEL E 








This modern brittie-point tester, with 
@ range of +50 to ~—80C can produce 
extremes of temperature under which 
plastics will shatter like glass. Conforms 
to ASTM Designation D746-52T 


Literature upon reguest 


Trademark 


SCOTT TESTERS, INC. 


149 Blackstone St., Providence, R. |. 

















A young product striving to ac- 
claim title to an old reputation. 


A product made from expertly selected 
plastic scrap — processed to specification — 
compounded, plasticized, stabilized, colored, 
strained, pelletized, packaged. 


® We specialize in VINYL and 
POLYETHYLENE for molding 
and extruding purposes 


Polyethylene 
Color Concentrates 


Laboratory Facilities 


Custom Work 


ess § 


Scrap Offers Invited 


ALPHA 


CHEMICAL & PLASTICS CORP. 
11 Jabez Street, Newark 5, N. J. 


MArket 4-4444 
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Letters to 





the Editor 








Dear Sir: 


We have read with considerable in- 
terest your editorial in the August issue 
proposing the establishment of a na- 
tional plastics institute. We respond to 
your invitation for comments inasmuch 
as your article strikes a very responsive 
chord since we have probably given 
more thought to this subject than any- 
body else interested in plastics. 

As you know, we are offering the only 
graduate engineering curriculum in plas- 
tics of the type approved both by SPE 
and SPI. This is not only unique in 
American education, but in traveling in 
Europe two years ago | found nothing 
comparable there. | did, however, find 
the institute type of interest which you 
mention and which has occurred to me 
at various times during our first 10 
years of operation. 1955 being our 
tenth anniversary. 

In approaching various groups with 
the idea of obtaining general industrtal 
support for our Laboratory here, we 
met with little encouragement. Thus, we 
remain a university educational project 
with our research supported entirely by 
government contract and by three or 
four industrial fellowships 

We do not know whether the time 
might be more appropriate now than 
formerly to interest the plastics indus- 
try generally in supporting such an in- 
stitution as we have here. It is entirely 
probable that industry would protest 
university control of such a_ project 
Otherwise, we have an experienced staff 
and an excellent physical set-up for 
precisely what you propose. If your sug- 
gestions are to develop into tangible re- 
sults, we suggest that we be considered 
aS a prospective nucleus for a plastics 
institute. Even in the event that this 
might not prove feasible, we strongly 
recommend that this particular location 
be considered for such an_ institute 
Princeton is in itself quite a research 
center, and such an institute as you have 
in mind located here would be removed 
from the usual industrial turmoil in 
which it might be too easily influenced 
by special interest. 

L. F. Rahm, Director 

The Plastics Laboratory 
- Princeton University, 

Princeton, N. J 


Dear Su 


In the July issue’s Letters to the 
Editor, a reader asks what can be done 
to increase the plasticizing capacity, 
clamping, injection pressure, and press 
speed of a 10-year old horizontal 
eight-ounce injection machine to make 
it more competitive with newer mach 
ines. 

Although we cannot do_ directly 
what the inquirer wants to accomplish, 
we do feel that weigh feeding his 
molding presses would put him in a 
more competitive position. 

We cannot increase the injection 
pressure, but by weigh feeding we can 
give more effective pressure in the die 
This can be done because with weigh 
feeding there is less material needed 
in front of the plunger, meaning less 
pressure loss due to material friction 
in front of the plunger and, therefore, 
more effective pressure to fill the die 

The clamping force will become less 
critical when the injection machine is 
weigh-fed the material to the cylinder 
because excess material is not being 
forced into the die. A little press time 
may be gained because weigh feeding 
permits injection at full injection pres 
sure. 

Weigh feeding increases output by 
reducing the number of rejected parts 
Rejections from molding presses some- 
times run as high as 10-20%, and 
weigh feeding often can reduce this 
figure to less than one-half the original 
value. In addition, the molded parts 
will be more uniform in size. 

We can present written case his 
tories showing the savings and in 
production obtained by cus 
tomers using weigh feeding equipment 

J. Ek. Konkle, Advertising Mer 
The Exact Weight Scale Co 
Columbus, Ohio 


creased 


(This reply has been forwarded to the 
original inquirer, as has the reply by 
Morse, of Injection Molders Supply 
Co., which appears in the article see 
tion of this issue Editor) 


Dear Sir: 


We note a description of a new prod 
uct designated Allfab, introduced by the 
Felters Co.. in your May issue, item 
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“IDEAS IN THE MAKING WITH (" | B A 


1 Heanthis ! 


ARALDITE* 6020 
cuoe Geta tae Iesadon’ Soveam Cees with HET’ -ANHYDRIDE 


hound into the May issue have expired 


; cai IMPROVES DRY LAY-UP 


P-9, This product is a textile-resin filler 
material. 

Would you please forward us the ad- 
dress of this company or refer our in- 
quiry on to them? 

K. M. Holland 
Exec. Vice President 
Hexcel Products Co.., 
Oakland, Calif 
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Dear Su 
ly 
, For some time we have been inter- 


i, |) ested in a plastic that could be poured 7 HIGH HEAT DISTORTION! 


at low temperature for either casting or 


molding small quantities of slightly in- Heat distortion as high as 187° C., or 369 F., 
- tricate shapes. For example, we supply according to A. S.T. M. D-648-48T, run at 
- the Boy Scouts of America with neck- 264 psi. 
. erchief slides. The demand for a neck- 
h erchief slide varies considerably and 


the neighborhood of  5,000-10,000 
m pieces. Inasmuch as it is desirable to FIRE-RETARDANT ! 
keep the total cost of these pieces 


below 10¢, it is not practical for us to 


dj | quantities are never large: namely, in 2 SELF EXTINGUISHING... 


e ; Idi alae Laminates made with this process are classified 
utilize any molding processes with whic ‘ i : 

SS EP fire retardant’ under Underwriters’ Flame Test 
we are acquainted ; ce gga 

” on sheeting material...as “self extinguishing 

_ We would appreciate your advice and ; hed 2021.1 

- assistance in selecting a material that according to L-P-406 b, Metho 

in would be suitable for such objects, and 


which would not require highly special- 


ag 3 Exceptional results achieved in applica- 


ized equipment. tions where good mechanical strength and 
Harry Buzby, President electrical properties at elevated tempera- 









5 Bee-Lvyne, Inc.. Broomall. Pa ‘ 
tures are required. 
ts 
e- 
o 7 e 
nd 
MIS 
val * 
ma Dear Sir: 
In your July issue, page 350, you very we 
is- kindly refer to a product made by our 
in- “ mpany wy aoa — mention, Send for new Ciba Technical Bulletin No. 12, 
VO me § - . . . 
1s- ult it Woulc e a little difficult for any Araldite 6020 with HET-Anhydride,’”’ which fully de- 
nt potential customer to contact us in that 
scribes properties and applications of entire process 
7 you use Evanston, Ind.. for our ad- 


dress which should be Evansville. Ind 
Any action you can take to correct 
this situation will be appreciated 


he J. R. Davidson, Sales Manager 
by Cardinal Division 


aly Hoosier Cardinal ( orp (" | B 
re Evansville, Ind / \ 
R) 
ARALDITE 
12. 





PLASTICS |. 


CIBA COMPANY INC. DIVISION *'? 
627 Greenwich St., New York 14, N. Y. 
Please send me CIBA Technical Bulletin #12 | 
ARALDITE 6020 with HET-Anhydride. | 
(We apologize for the error in address. 
Any inquiries received on the product 
will, of course, be referred to Hoosie) 
Cardinal at Evansville Editor.) 


NAME 


COMPANY TITLE 
»d | 
he ADDRESS 
2m 7 = RE nk a 
GY September, 1955 
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Engineers and Builders of 
Processes and Complete Plants 


Consultants for Rubber and Plastic... 


ogger 


PROCESSES AND COST SURVEYS 


I Critical Appraisal of existing processes and equipment. 


2 Specific Recommendations for improving quality, increasing out: 
put and reducing costs. 


3 Detailed Estimate of expenditures. 
Layout Drawings of proposed operation. 


> Manufacturing Cost Projections under recommended new plant 
operation. 


HALE and KULLGREN, INC. 


613 E. Tallmadge Ave. 
Akron, Ohio 


Program for Profits 
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Letters to the Editor (Cont'd.) 





Dear Sir: 


We have been reading the August edi- 
tion of your journal, and notice that you 
publish abstracts of important articles. 

It has occurred to us that possibly 
many of your readers may be interested 
in receiving copies of technical reports 
that we issue. As no doubt you are 
aware, we have a very large vacuum 
coating laboratory, and technical re- 
ports are published frequently by our 
staff. 

F. J. Pearce, Director & Gen. Mer. 
W. Edwards & Co. (Canada), Ltd. 
Toronto, Ont., Canada 


(We are very interested in receiving 
these reports. Since our Abstracts de- 
partment is taken directly from maga- 
zines here and abroad, the reports will 
be mentioned and described in our New 
Literature department which covers 
publications available to our readers. 
Editor.) 


Dear Sir: 


Your editorial (August issue) pointing 
out the need for a national plastics in- 
stitute is well taken. Such an institute 
could well operate as a division of the 
Society of the Plastics Industry, but 
would devote itself to actual technical 
work with a full-time staff of plastics 
chemists and engineers. 

Similar institutes exist in other coun- 
tries and do excellent work for the en- 
tire industry. 

There is perhaps one additional ob- 
jective which such an institute could 
serve; to be a training ground for future 
industrial plastics technicians 

Peter H. Seckel 
Anchor Plastics Co., In 
Long Island City, N. 


(Continued on page 499) 





We invite letters from our readers for 
publication in these columns. Such letters 
may be of comment or criticism, requests 
for information, or of general interest. 
The only requirement is that all letters 
must be fully identified as to name of 
sender, company affiliation, and address. 

Letters requesting information on tech- 
nical or engineering problems will be 
printed to elicit replies by the readers 
either directly or through these columns. 
Upon request the identities of such 
“problem” letters will not be divulged. 

—The Editor 
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PLANES... 
Plenco... 


on the go with 


Whether for airport lighting equipment or high tensile 
strength tool components, you'll find phenolic plastics 
playing an increasingly important role. More and more, 
modern industry is using high quality phenolic plastics . . . 


and more and more users are turning to Plenco. 


Plenco today is an integral part of the Plastics Industry. 
Plenco’s great experience, plus its “‘on the go”’ policy 
of research, testing and special services have made il 
instrumental in developing better manufacturing methods 


reducing production costs. 


There is a Plenco phenolic plastic to meet your production 


problem. If you are a manufacturer or a molder 


‘on the go,” you will find it worthwhile to contact Plenco 


SHELL MOLDING CUTS COSTS!.. 


Whatever you are now molding in 
sand—whether it’s aluminum 
aviation parts or iron skillets—it 
can be produced faster and at 
lower cost by shell molding with 
Plenco phenolic shell molding 
resins. For better cast products 
investigate Plenco shell molding 
resins—today. 





PLASTICS ENGINEERING COMPANY 


‘PLENCO PHENOLICS 
Sheboygan, Wisconsin * 
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Mills 
Mill Accessories 
Mixers 


Extruders 


Press Accessories 
Presses, Injection 


SVONAMLWN> 


Order for copies of 
“Machinery G&G Equip- 
ment for Rubber G&G 
Plastics.” 

$15. in U.S.A. 


$16. Elsewhere 
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Calenders & Accessories 


Extruder Accessories 
Presses, Compression 


Molds & Mold Accessories 


More than 80% 
OF ORIGINAL ISSUE 


Already Sold 


e No reissue anticipated 





11. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Name 
Firm 
Street 
City 


Tie time and money-saving book 
was compiled by Robert G. Seaman 
and Arthur M. Merrill, editors of 
RUBBER WORLD, a publication with 
a background of 65 years of close con- 
tact with the men who have invented, 
improved, built, sold and used rubber 
machinery and equipment since 1889. 


804 Pages; 341 Illustrations 
Cloth Bound; 6 x 9 Inches 


The only book of its kind 


20 Complete Chapters, on Each of the Following Subjects 


Web Coating & Handling 
Equipment 

Pressure Vessels 

Heaters, Dryers and Coolers 
Tire & Tube Machinery 
Hose & Belting Machinery 
Footwear Machinery 

Wire & Cable Machinery 
Sole & Heel Machinery 
Latex Machinery 

Special Plastics Machinery 


PLEASE FILL IN AND MAIL WITH REMITTANCE OR WE WILL BILL YOU 
RUBBER WORLD, 386 Fourth Avenue, New York 16, N. Y. 





PLASTICS TECHNOLOGY 














ed 
Hi 
i 

















bs 
4: ‘ ; 
ie: ne) 
e 
2 
4 H 
a, 7“ 


———~ 


i é# iit ayaa 


STUBBORN 
STUBBORN 
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your desians today? Two years< Three year No matter h 
stantly improve them Such s the tubbc rn law fc 


fass onal enaineer ana scientist 


more young pro 
people in high school must be encouraged to prepare themss 


colleges. A good beginning has been made by many c 
and by the Advertising Council's ‘Engineers Wanted’ 


Your company, too, can help promote engineering 


To learn more about the Advertising Council and its ‘Engineer 


Wanted" Campaian, write for the booklets ‘The Advertising 
Council, What it is—What it does” and ‘‘How your coms 


can help promote engineering as a Career... .. eee ee ee ees 
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In July 1952, Cabot introduced 
the first of the all-decyl plasticizers 
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Whatever your primary concern—low soapy 
water extraction, viscosity, volatility, low tempera- 
ture properties or just keeping costs down, call 


And Cabflex DDP and Cabflex DDA are superior 
when other properties are compared... 


Cabot. Remember that Godfrey L. Cabot, Inc. has 
been in the chemicals manufacturing business since 
1882...that the Cabot symbol continues to be your 
guarantee of best quality plasticizers and company 
service. You can depend upon Cabot “Cabfiex” 
plasticizers. 

Just for example, see how Cabflex DDP and 
Cabflex DDA can replace DOP and DOA to ad- 
vantage where extraction by soapy water is the 
consideration. 


EXTRACTION by SOAPY WATER — % LOSS 


0 
Cabflex DDP 
DOP 


Cabflex DDA 
DOA 


Il tests run at equal 100% moduli 


For further technical information and samples address 








VOLATILITY — % LOSS @ 90°C. | 
Cabflex DDP Than | | 
DOP 


Cabfilex DDA 
DOA | 


All tests run at equal on moduli 


CLASH and BERG - = “tha sons a 


-15 


Cabflex DDP 
DOP 
Cabflex DDA 
DOA 


All tests run at equal 100% moduli 


i _ 
7U:team PLASTICS CHEMICALS DIVISION 
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GODFREY L. CABOT, INC. 77 Franklin St., Boston 10, Moss. 
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NEWS in BRIEF 

















The West Coast will play a big role in chemical and plastics proc- 
essing, according to J. L. Gillis, Monsanto vice president. Nearly every major 
chemical manufacturer has at least one plant in California, and petrochemical 
production is on the increase. Chemical industry employment shows a 20% gain 
over the past four years. During this period of time, Monsanto has invested 
about $10 million for expansion in California alone. 





Modernizing of old injection machines to make them competitive with 
newer units is a subject of great interest to all injection molders. Studie 
Suggestions for increasing the plasticizing capacity, clamping, injection 
pressure, and press speed of these older machines are given by A. R. Morse, of 
Injection Molders Supply Co. (see page 478). 




















Savings in die costs of up to 50% have been obtained by Teicher Mfg. 
CO., Flushing, N. Y., which is using cast epoxy resins, instead of lead and 
kirksite, to make drop hammer dies. The savings come in lower material cost 
for the plastic dies, greater speed in making and renovating the tools, elimi- 
nation of shrinkage, and reduction of finishing time. 








Reinforced plastic boats of moderate size can be built successfully 
to give better service than boats made of other materials, according to An- 
chorage Plastics. The company is making a 29-foot fiberglass-reinforced poly- 
ester plastic boat on a production basis. 






































Corporate changes in the plastics industry during the month includec 
the purchase of Industrial Synthetics and its Supplex subsidiary by American 
Hard Rubber. Bolta-Carpart was purchased by a group of industrialists, and 
will operate as Mitchell Plastics. The Thermacote companies have merged and 
become a subsidiary of Holiday Plastics. A new company, Robinson Collo, has 

/ been set up in Canada to produce polyurethane foams. 

















erior 
; Polyethylene resins made by U. S. Industrial Chemicals have had 
their grade numbers realigned, and are now available in three series. 





Company expansions in plastics continued to be announced thick and 

8 oF fast. Baker Brothers will build larger facilities at Toledo, 0., for its plas- 
tics press division. Battelle will construct a new $1.4 million chemistry 
building. Durez opened its new $5 million plant at Kenton, 0. An expansion 
that will double its production, engineering facilities, and office space will 
be built by Falls Engineering & Machine. New additions to its extrusion plant 
are planned by Jet Specialty Sales. A new phenolic resins plant was opened by 
Reichhold Chemicals in Kansas City, Mo. Rohm & Haas has built a new plastics 
plant at Gardena, Calif. Union Carbide & Carbon will erect a 4l-story build- 
ing, one block square, in New York City to house its offices and those of it 
divisions and subsidiaries. 
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New Materials worthy of mention this month (See page 510): a poly- 
meric vinyl plasticizer; silicone anti-foam emulsions; a heat-resistant poly- 
ester insulation for magnet wire; vinyl stabilizers, brighteners, and lubri- 
cant; vinyl plastisols for sponge-making; two vinyl plasticizers; and a poly- 
ester laminating resin. 











duli New Equipment in the news (See page 512): a vertical hydraulic 
press; a laboratory aging block; an extrusion cutter; vacuum metallizers for 
roll materials; a vacuum-packaging machine; a temperature control unit for 
calendering; and a 12-16 ounce injection machine. 














TV antenna rotator; electrical-insulating reinforced plastic clamps; an 
acrylic bug deflector with built-in speedometer for autos; reinforced plastic 
trays for conveyor belts; an air=-porous vinyl upholstery foam; patterned 
melamine dinnerware; a styrene match-dispenser; white polyethylene pipe 
fittings; and a vinyl film treated for photographic reproduction. 


= New Products of interest (see page 514): a molded urea housing for 
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WATSON -STULMAN 


16 02. 


INJECTION MOLDING MACHINE 















All the Features ‘or Fast, High Quality Production! 


PLASTICIZES 150 LBS. OF STYRENE PER HOUR 


LARGER DIE SPACE 


W-S “COMPLETELINE”’ 
INJECTION 
MOLDING MACHINES 
ARE AVAILABLE 
IN CAPACITIES 
FROM 1 TO 500 OUNCES. 


KP 


.K. PORTER COMPANY, INC. 


HIGHER SPEEDS 
INTERNALLY HEATED TORPEDO 
FULL HYDRAULIC CLAMP 


INCREASED STROKE AND OPENING 


For complete specifications write today 
for your copy of Bulletin Sheet 620-G3B. 


THE WATSON-STILLMAN COMPANY 


DIVISION OF H. K. PORTER COMPANY, INC, 
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EDITORIAL: The Proposed National Plastics Institute 


In our editorial last month, we proposed the 
establishment of a National Plastics Institute. 
We expressed the belief that support for the 
Institute should not be restricted to any one 
segment or group, but should come from the 
entire domestic plastics industry. The informa- 
tion to be obtained by the institute in its work 
would provide the necessary basic engineering 
data on plastics that would serve as the impetus 
for the expansion of these materials into engi- 
neering applications. These applications are 
almost limitless, and their utilization of plas- 
tics would be of direct benefit to every com- 
pany and individual in plastics. 

Of course, it is apparent that some types of 
plastics companies, such as the materials sup- 
pliers, would benefit from the Institute’s work 
to a greater extent than other firms. Accord- 
ingly, these companies should be expected to 
make a greater contribution to financial sup- 
port of the Institute. 

. 


General consideration of the financial sup- 
port mechanism for the Institute leads to the 
conclusion that company support should be on 
a sliding scale with twin yardsticks: (1) the 
type of work in which a company is engaged; 
and (2) the relative size of the company in its 
specific field of activity. 

In addition to the plastics companies, finan- 
cial support of the Institute should also come 
from the MCA, SPI, SPE, ASTM, and other 
organizations and societies engaged in plastics 
work. It should be recognized, however, that 


September, 1955 


these organizations also have a stake in the 
professional advancement of plastics. Because 
of their more impartial interest in plastics, they 
could well play important roles in directing 
the Institute. In fact, we suggest that the In- 
stitute’s administrative group be composed 
largely of representatives of these various 
organizations and societies. 
* 

Choosing the physical location of the pro- 
posed Institute is a matter that would require 
careful consideration in order to avoid any 
implication of subjection to normal industrial 
turmoil or subservience to influence by any 
special interests. 

To avoid the needless expense of building a 
completely new facility, the Institute could be 
located at an existing university or other 
research center that is willing to partake in 
plastics work of this nature, and already has 
an adequate nucleus of staff, equipment. and 
space for the work. Since the industry would 
probably object to the university or research 
center having full control of the Institute, the 
university or center selected could be given 
proportional representation on the Institute's 
board of governors or administrators and 
thus, play an appropriate role in guiding the 
work of the proposed Institute. 


Me Vu 


Editor 
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COATING AND HANDLING SYSTEMS 








TEXTILES - PAPERS - FILMS: FOILS \\ 

















PLASTISOL COATING SYSTEMS 


The application of high solid vinyls to webs is accom- 
plished with IOI integral coating, fusing and embossing 
systems for producing a multitude of end: products. 


4 


ORGANOSOL COATING SYSTEMS 


These IOI systems apply organosol dispersions in 
volatile solvents to webs at high production rates to 
produce artificial leathers, pressure sensitive tapes, book 
cover cloths, etc. 


HYDRASOL COATING SYSTEMS 


For the application of water dispersions of various 
resins, such as vinyls, rubbers or neoprenes, to various 
webs for such uses as paper backup for tapes, decorative 
papers or industrial fabrics. 


IMPREGNATION SYSTEMS 


For the continuous saturation and impregnation of one 
or several webs under complete process control using 
polyesters, latices, varnishes and silicones—for many 
important industrial products, 


TEFLON DRYING & SINTERING OVENS 


Batch or continuous operation for all types of teflon 
applications, including web coatings such as glass cloth. 


SILICONE CURING OVENS 


Batch or continuous operation with silicone rubbers or 
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resins for molded, extruded or coating applications. 











Write for descriptive literature, specifications 
and complete detailed information 
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Welding and Powder 


of Plastics* 


Spraying 


Advantages, operation, and applications of two fabricating techniques 


applicable to thermoplastics. 


J. A. NEUMANN, President & Research Director 
{merican Agile Corp., Bedford, Ohio 


[wo fields have rapidly developed in the plastics in- 
dustry during recent years; plastic welding and powder 
spraying. 

The first experimental welding in the United States 
was performed by R. C. Reinhardt, of Dow Chemical 
Corp., whose initial welding gun was patented in 1937. 
Plastics welding has advanced as a standard method 
of fabrication to the extent that today there are at 
least 1,000 welding guns in operation in this country. 

Thermoplastics which produce a weld strength of 
75% or more of the tensile strength of the parent 
material may be classified as weldable materials. Some 
of these are polyethylene, polyvinyl chloride, poly- 
styrene, polyvinylidene chloride, and polymethylmetha- 
crylate. 

The number of applications for powder spraying of 
thermoplastics has increased markedly. Polyethylene 
coatings are used primarily where maximum corrosion 
resistance is required in conjunction with flexibility and 
abrasion resistance. 


Hot-Gas Welding 


In many respects, hot-gas welding of plastics re- 
sembles the gas welding of metals, and presents little 
difficulty to those familiar with metal welding. Similar- 
ities exist in the necessity of even heat supply to the 
welding zone, the shape and applications of welding 
guns, the use of spline (welding rod), the preparation of 
the seam, and the wide variety of shapes and cross- 
sections which may be joined. 

Since gas-heated torches are independent of electrical 
supply systems, they are somewhat more flexible in field 
use. When working on roofs or in inaccessible spaces, 
gas-heated torches offer the additional advantage of 
Short leads, since the equipment is_ self-contained. 
I 


lectrically-heated torches, because of their lighter 
\ 


‘ight, are often preferred where fatigue must be 
minimized. 
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Julius A. Neumann was born in Czechoslovakia, and 
was educated in that country and in Germany, receiv- 
ing a PhD in engineering from the University of Berlin. 
He served as research engineer for Agile Corp., until 
1927, at which time he published the first book about 
electrical welding. From 1932-1940 he served as di- 
rector of research for International Welding Co., and 
Arc Mfg. Co., Ltd., both of London, England. 

Mr. Neumann founded American Agile Corp., in 
1940, and has served as president and director of re- 
search since 1942. The firm has been actively engaged 
in the plastics field since 1948, and in 1954 Mr. Neu- 
mann published the “Manual for Plastic Welding” 
Vol. Il, Polyethylene. He is active in SPE, SPI, AWS, 
and ACS. 


To avoid surface oxidation when welding with polye- 
thylene, an inert gas, such as nitrogen or carbon dioxide 
normally is used. Air is used in welding polyvinyl chlo- 
ride, however, since some oxidation appears beneficial. 

In practice, the gas emerges from the torch nozzle in 
the temperature range of 500-60° F. About 200° F. are 
lost between the tip of the gun and the welding zone. 








* Based on a paper presented at the Eleventh Annual Nationa } 
nical Conference, Society of Plastics Engineers, Inc., Atlantic City, N. J., 
Jan. 21. 1955 
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Fig. 2. Butt welding of rigid polyvinyl chloride 





Fig. 3. Welded polyethylene weather cap (diameter, two feet) 





[he required temperature varies with the ty; 


an 
thickness of material, and may be regulated by Psy 
ing the rate of flow of gas which is supplied at a pressure 
of approximately 5-15 pounds per square inch. To {agijj 
tate variations in heat concentration, different sj: tips 


are offered for most torches and can be interchan 
required. 

For optimum performance and maximum homogene. 
ity of the weld, the composition of the filler rod should 
be the same as that of the parent material. This insures 
identical softening ranges and minimizes danger of over. 
heating one or the other member of the joint. Neverthe. 
less, in some cases a plasticized spline improves weld. 
ability and mechanical properties of the weld. The 
plasticized weld, however, is more vulnerable to attack 
by corrosive agents. 

Another important factor in good welding is the size 
of spline. Splines exceeding 3/16 inch in diameter pre- 
sent difficulties in uniform heating and ready control. 

The main difference between and welding of metals 
and that of thermoplastics is the fact that bonding in 
thermoplastics welding takes place only at the fused sur- 
faces. The core of the plastics welding spline remains 
rigid. Since the softening range of most thermoplastics 
is rather narrow, it is important that the recommended 
technique be followed accurately to insure optimum 
results. 

Weld preparation is similar to preparation for metal 
welding. All types of welds, such as corner welds (see 
Figure 1), fillet welds, butt welds (see Figure 2), and 
lap welds can be made readily. Sheet beveling may be 
done with joiners, belt sanders, or hand shapers, o1 
other appropriate beveling instruments. 

The spline or filler rod is held at aprroximately 90 
and the torch at about 45° to the welding surface. Sur- 
faces and edges to be joined are preheated together with 
the spline by imparting a slight oscillating movement to 
the torch nozzle. Within a short time, the parent plastic 
and surface of the spline soften and, while the torch is 
slightly withdrawn, the spline is pressed firmly into the 
softened material. Poor bonding results from insufficient 
preheating. Over-heating, on the other hand, causes 
blisters and darkening of the material. Since a slight 
crown increases the strength of welds, dressing the weld 
is not recommended unless a smooth surface is an ab- 
solute requirement. 

With polyethylene, butt joints reach nearly 100% 
of the parent-material strength. The strength of fillet 
welds is slightly lower than the strength of butt welds 

One of the outstanding advantages of hot-gas weld- 
ing is the ease of fabrication of irregular shapes by 
welding. Welds of heavier material may require the 
use of several beads which are all layed with the same 
technique. 

The speed of welding should be kept at 5-8 inches 
per minute, depending on the type and thickness of the 
parent plastic, to prevent overheating or imprope! 
fusion. Since hot-gas welded joints do not attain thei! 
full strength immediately after welding, a few hours 
should elapse before the application of stress. 

Wherever large or special shapes of plastic fabrica 
tions are desired (see Figure 3), plastic welding is the 
economical solution. Two thermo-plastics polyethylen 
and polyvinyl chloride, deserve special attention be 
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cause of their wide scope of applications. Such items as 
vats, buckets, jugs, pipe lines, and fume ducts (see 
Figure 4) are fabricated by plastic-welding processes, 
and have successfully handled hydrofluoric, sulfuric, 
and nitric acids, strong alkalies, brine solutions, and 
other corrosive media. Similar applications include 
tank linings, pipe fittings, and various forms of etching 
and bleaching equipment (see Figure 5). 


Powder Spraying 

Powder spraying of thermoplastic materials is a 
very successful method for coating surfaces subjected 
to corrosive chemicals, moisture, or abrasion. It is also 
used where electrical insulation is required. Polyethy- 
lene, polyethylene-polyisobutylene blends, cellulose ace- 
tate, and polyamides have given promising results 
when powder sprayed. 

The adhesion of powder-sprayed polyethylene to 
metallic surfaces depends to a large extent on the 
cleanliness of the surface to be coated. In small areas, 
the metal can be prepared with an emery disk. Larger 
areas should be sand- or shot-blasted. After cleaning, 
the surface should be preheated. With smaller pieces, 
this can be done in an oven at a temperature of about 
400° F. Preheating can also be done with the powder- 
spraying gun adjusted to produce a neutral flame about 
three inches long. 

The spray powder is placed in a funnel-shaped re- 
ceptacle which is agitated by an air-driven vibrator. 
The powder particles then are carried by air to a 
cloud chamber in the top of the powder-supply unit. 
The cloud chamber is transparent, permitting the 
operator to observe the air-powder mixture and make 
appropriate adjustments. From the cloud chamber, the 
powder and air are drawn by suction through a flexible 
hose to the gun which projects it through the flame to 
the surface to be coated (see Figure 6). 

By closing a by-pass in the gun, the amount of air 
fed to the flame can be reduced and the flame length- 
ened. This air adjustment should be made so that the 
length of the flame becomes about 24 inches. The tem- 
perature of the longer flame will be markedly lower 
than that used for preheating. Another function of 
the by-pass adjustment is to create a venturi effect 
above the flexible hose connecting the gun to the cloud 
chamber. 

The powder partially melts on its way through the 
flame to the target, and complete melting results when 
it hits the preheated surface. Spraying is accomplished 
by moving the gun either horizontally or vertically 
across the target, whichever direction is conducive to 
good coverage. 

The thickness of the sprayed polyethylene coating 
depends on the powder supply, the flame temperature, 
and the hand movement of the gun. It is advisable to 
make the spraying path approximately two inches 
wide. Immediately upon completion of one pass, over- 
laps are made until the desired thickness is reached. 
Employing this technique, a coating thickness of 1/32 
nch can be achieved with two passes. The coating 
can be built up easily to thickness as great as 1/8 inch. 

The heat supplied must be such that the powder 
nelts upon striking the target, and fuses to produce a 
(Continued on page 498) 
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Fig. 5. Welded tank of ¥%-inch thick rigid PVC. Tank is 50 by 
35 by 30 inches, and used for hydrochloric acid rinsing 





Fig. 6. Polyethylene power spray unit showing hopper, materia! 
and supply hoses, gun, and control valve 











Modernizing Old 


Injection Machines 


A. R. Morse replies to a reader's request, 


“How can | make my old equipment competitive 
with modern machines?" 


Dear Sir: 


In reply to the request for information on modern- 
izing old injection machines, we have done a great deal 
of work on this problem because more presses were 
produced during 1944-46 than in any other period in 
our history. 

A stopwatch analysis of the older injection machine 
cycle reveals that the clamping time is typically two 
seconds open and two seconds closed on the mechanical 
type press, and somewhat longer on the full hydraulic 
unit, depending on the top pressure setting. The injec- 
tion time of the mechanical clamp machine requires 
approximately 8-10 seconds, and the plunger return 
time about the same. Although the plunger return may 
be faster somewhat on the hydraulic clamp machine, 
the injection stroke under pressure is somewhat slower. 

We can safely estimate, therefore, that the best com- 
plete cycle on an older 8-12 ounce machine is 20-22 
seconds. A plunger advanced to return the plunger half- 
way during mold closed time cuts 3-4 seconds off this 
cycle, and this easily-made modernization is to be 
highly recommended, of course. We have the following 
suggestions to make on reducing the remaining 17-18 
second full automatic cycle where the injection stroke 
is consuming 13-14 of these valuable cycle seconds: 

(1) A general overhaul is recommended, with installa- 
tion of new pump rings, packings, and gaskets. Pump 
settings should be increased to 1,200 pounds on the 
high-pressure side, and 600 pounds on the low-pressure 
side. Dan MacFadden, of Michigan Plastic Products, 
has proved that use of a vacuum gage on the pump 
intake line can indicate clogged filters, and that cycles 
up to two seconds faster can be obtained when the 
vacuum is right (five inches or less on the intake side) 
than when restricted intakes or partly clogged filters give 
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readings of 10-15 inches vacuum. We introduced these 
gages at his suggestion because it seemed like a clear- 
cut way to pick up several hours of press time per week 
but, in general, molders have not perceived their ad- 
vantage nor bothered to investigate their time and 
money losses when pump intakes are not starved. 
Installation of a separate intake for the high-pressure 
pump, instead of bleeding it off the low-pressure intake 
line, will pick up as much as one second per cycle; a 
considerable gain achieved at the small cost of a few 
feet of piping. 

(2) The oil should be changed from a DTE light 
grade to a DTE medium or even heavy type because the 
press will run hotter and the heavier oil grades will thin 
out to the old specification at the higher pump settings 
that give greater press speeds, etc. 

(3) Bushings and pins should be removed from the 
toggle clamp, over-size bushings installed, and broken 
pins replaced. On full hydraulic presses, additional 


(In the Letters to the Editor column of our July issue, 
page 233, a reader asked what can be done to increase 
the plasticizing capacity, clamping, injection pressure, 
and press speed of a battery of 10-year old horizontal 
eight-ounce presses (see duplicate of letter above) 
so as to make them more competitive with newer 


injection machines. The following is a letter from 
A. R. Morse, of Injection Molders Supply Co., giving 
his recommendations for modernizing the old machines. 
Another letter, from Exact Weight Scale Co., appears 
in the Letters column of this issue. Both replies have 
been forwarded to the original inquirer—Editor) 
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holding pumps have been used successfully to increase 
clamping capacity and, of course, help out on ram 
travel. 

(4) In some cases, additional 8-10 hp. pump sets 
are added to the circuit. These usually are standard 
Vickers units piped right into the present system and 
set behind the press. They occupy about two by four feet 
of floor space, and cost from $500-2,000. We have 
also experimented with accumulators, but results do 
not equal those obtained with extra pump sets because 
(a) there is a pressure drop with the accumulator which 
is objectionable because more, not less, pressure and 
speed are needed for faster injection strokes; and (b) 
cycles now are so fast that there is very little time 
available for existing pumps to work at high pressure 
to fill the boosters or accumulators. Where cycles of 
\0-15 seconds are desired on eight-ounce machines, 
the gas-type booster gets little or no time to charge up, 
whereas the pump set is always ready with a fixed 
volume of oil at a fixed pressure. 

(5) In order to accommodate the added pump capa- 
city and operate at the higher pressures and speeds, we 
suggest the addition of an over-sized oil cooler to the 
older press circuit. Either Ross or Young coolers can 
be used successfully, and we have gone so far as to 
stock such coolers for this purpose. In a few instances, 
the use of refrigeration to keep the oil cool and heavy- 
bodied has picked up 2-3 seconds per cycle by reducing 
internal oil leakage. Press response sometimes is out- 
standing, especially when wear and old age have re- 
sulted in loose pistons, etc., and it is cheaper and easier 
to super-cool the oil than to renew the internal parts 
of the hydraulic circuit. The use of additives to thicken 
the oil has not proved successful. 

(6) We recommend installation of by-pass piping on 
the injection cylinder to carry the oil from the front 
side of the piston to the rear so that only a small 
amount of new oil need be added to push the injection 
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plunger. This is an accepted hydraulic design feature 
that results in considerably faster piston travel without 
increasing pump capacity, and which any good mainten- 
ance man can install with some pipe and fittings. Vickers 
engineers on the check valves and Aeroquip Corp. 
engineers on the necessary hose and couplings can be 
very helpful here. Direct flexible hoses of larger capacity 
than the original equipment tubing have helped greatly 
in picking up a few seconds on the injection end which 
sometimes had restrictions in the various telescope tubes 
(7) We have sometimes suggested use of a second 
booster timer when the die platen is moving to elimin- 
ate up to one second per cycle without causing undue 
motor heating. Moving the present booster switch from 
the injection end to the clamp end is also suggested as 
this eliminates one microswitch from the injection end 
and gives double duty from the clamp-end switch which 
starts the plunger forward. 
often from 1-2 
booster timer must be substituted for an old five-second 
timer, but the 
worth while. 
(8) We have recommended the installation of stand- 
ard over-size heaters (see photograph) to increase the 
plasticizing capacities of older presses. we stock 
heaters in three For the Reed-Prentice 
ounce press, for example, we offer an eight-inch dia- 


The added speed here is 


seconds. Sometimes a 10-15 second 


added speed makes the change very 


these 


Sizes. eight- 


ameter, 11,000-watt heater at $1,095; a 9'%4-inch di- 
ameter, 14,000-watt heater at $1,795: and a 10'2-inch 
diameter, 17000-watt heater at $1,995. These over- 


size units provide plasticizing capacities up to more 
than three times those of the original heaters. Both 
new contactors or relays and heavier fuses and wiring 
must be used with these over-sized heaters 
for other presses are available on order, and the im- 
provement in plasticizing capacity that can be obtained 
varies greatly with the make and model of press, plunger 


Cylinders 


(Continued on 499) 


Page 





IMS Jumbo 17,000-watt replacement heater used to treble plasticizing capacity of a 
12-year old Reed-Prentice eight-ounce injection press 
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Vinyl Calendering 


M. W. WILLIAMS, Technical Service Representative. 


Opalon, vinyl resins and compounds 


Monsanto Chemical Company, Plastics -ivision, 


and Plastisol Technology 


Calendering and plastisol coating methods are compared 


with respect to operations, equipment, advantages, and applications. 


The development of the technology of vinyl film, 
sheeting, and coated fabric manufacture has been rapid. 
It has had to be, to keep pace with the growth of an 
industry which was in its beginnings at the start of World 
War II, and now produces over 250,000,000 pounds 
annually of finished products. In its initial phase, the 
industry depended almost completely on equipment and 
practices developed in the rubber industry. Technolo- 
gically, the industry today stands on its own feet, using 
equipment, techniques, and materials that have been 
developed for vinyls, although many interesting parallels 
with rubber practice are still evident. 

Diversity in the range of products is immediately 
apparent. Vinyl film raincoats and curtains are familiar 
to us all, but industrial and agricultural uses such as 
electrical tape or silo covers are becoming increasingly 
important. Vinyl sheeting is used in such products as 
suitcases, handbags, and dinette sets. The wide range of 
decorative possibilities that can be obtained with differ- 
ent combinations of color, printing, and surface em- 
bossing is an important factor in the use of vinyl 
sheeting, along with its toughness and durability. Vinyl 
coated fabrics are used in similar applications when 
even greater wear resistance is desirable, such as is the 
case with automobile upholstery. 

To make these products, the basic raw material used, 
of course, is polyvinyl chloride resin. Finished articles 
made solely of this thermoplastic material are hard, 
tough, and hornlike; like high fidelity, long-playing 
records. To obtain a supple and flexible product, plasti- 
cizers are used; normally 40-50 parts of plasticizer are 
used per 100 parts of resin for film, and somewhat more 


in sheeting and coated fabric. It is interesting to note 
that the vinyl compounder, like the rubber compounder 
prefers to write his formulations based on parts per 
hundred of resin. Other ingredients which are used in- 
clude stabilizers, pigments, lubricants, and fillers. 

While each of these ingredients plays an important 
part in contributing to the properties of finished viny! 
film and sheeting, the plasticizers selected are as im- 
portant to the quality of the finished product as the resin 
itself. The types and amounts of the plasticizers employed 
will largely govern such important finished product 
properties as low temperature flexibility, flame retard- 
ancy, permanence of original properties and flexibility. 
resistance to migration and extraction, and compound 
cost. They also play a part in the hand and drape of the 
goods, and effect ease of processing. 

In practice, it is customary to use combinations of 
plasticizers to secure specific end-product properties, 
balancing economics and performance factors. The sub- 
ject of proper selection of plasticizer combinations has 
been well covered in the literature, but nonetheless is so 
broad as to cause never-ending study by compounders. 

The calendering process is the predominantly impor- 
tant method in this country for manufacture of viny! 
film, sheeting, and coated fabric, with important com- 
petition from the plastisol method in the latter product 
Extrusion of film and sheeting is possible, but presents 
a number of practical difficulties. Interest in this process 
has largely centered abroad where it appears more at- 
tractive because of the lower capital investment required 
(as compared with calendering), and the fact that avail- 
able on-the-spot equipment can be used for the process. 
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Calendering Process 

The calendering process may be broken down into four 
basic operations: premixing of ingredients; final mixing 
and fusion; calendering; calender take-off, and final 


handling (including embossing, wind-up, etc.). A 
typical calendering process is illustrated schematically 
in Figure 1. 

Premixing 


The premixing operation starts with the weighing out 
of the half-dozen or more ingredients used in a calender- 
ing formulation, with the exception of pigment which is 
discussed below. The batch size can correspond to the 
amount to be charged to the Banbury mixer, for ex- 
ample, or it may be larger, master-batch quantity. The 
latter is preferable, since the effects of minor weight 
variations in individual ingredients are minimized. Basic- 
ally, the purpose of premixing is to insure a material of 
uniform composition. The premixed product at this 
point may be said to physically resemble moist sand. 

Satisfactory premixing may be accomplished in many 
types of mixing equipment, including change-can mixers, 
paddle- or sigma-bladed churns, and ribbon blenders 

Ribbon blenders have several particularly advan- 
tageous features, as follows: 

(A) The larger batch size (up to 4,000 pounds or 
more in large blenders) makes possible very 
good weight-out precision. As a result, uni- 
formity of the composition is at a maximum. 

(B) Larger premixes allow more efficient materials 
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CALENDERING 


handling. Plasticizers, for example, can be 
pumped through preset volumetric metering 
devices and sprayed into the blender. 

A steam-jacketed blender may be used to make 
a dry preblend in which the plasticizer has been 
absorbed by the vinyl resin. This is delivered 
to the next step in the process at a temperature 
of 175-200° F. A dry premix can be handled 
very readily by gravity feed methods: The use 
of heated premix cuts down the length of the 
cycle required in a Banbury or similar mixer and, 
consequently, can be a method of economically 
increasing production. 

Pigments, or, in the case of hard-to-disperse pig- 
ments, color pastes, usually are added to the Banbury 
mixer to minimize the cleaning problems in premixing 
equipment. Where warranted by the length of a color 
run, however, pigment may be added initially with 
the premix. 


(C) 


Final Mixing 

The premix, either damp or dry, is then conveyed 
to the next operation, where it is subjected to intensive 
mixing, usually in a Banbury, where heat and me- 
chanical shearing action thoroughly disperse and fuse 
the mix. The 3A Banbury size is probably the most 
common size in vinyl calender line installations, and 
normal charge for this unit ranges from 160-175 
pounds (or more with some filled stocks). A 2-5 
minute mixing cycle is used, depending on the rotor 
speed range of the machine and the temperature of 
the premix. Thorough dispersion and fusion are ob- 
tained in this length of time, and the stock temperature 
rises to about 300° F. 

The Banbury charge is then dropped to a heated 
two-roll mill. Although only one mill can be used to 
sheet out Banbury stock and feed the calender, the 
optimum milling set-up uses two mills. In this case, 
the first mill handles the surge capacity from the Ban- 
bury and reworks the trim scrap, while the second mill 
provides a constant, consistently conditioned, even- 
temperature feed to the calender. Roll temperatures 
used in milling vary with the gage and type of stock 
being calendered, the efficiency of the calender heating 
system, and the speed of calender operation. 

Normally, with an adequate calender heating sys- 
tem, stock is milled at or somewhat below the Banbury 
drop stock temperature, or as cool as possible to obtain 
the desired calendered product. With heavier gages 
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Schematic view of a modern calendering line 
























Fig. 2. 28 by 78-inch four-roll Z-type calender with separate 
pinion stand drive 


and, particularly, with three-roll calenders or in a few 
cases where the calender speed is slow and heating 
nore too ample, stock may have to be milled at high 
temperatures to furnish as hot a feed as possible to 
the calender in order to obtain a satisfactory product. 
Such marginal installations, however, are fairly rare 
today. 

Vinyl stocks handie differently on the mill than 
rubber. Vinyl is hot, smooth, and lacking in nerve. 
A slab taken off the mill at 300° F. and hung will sup- 
port its own weight, although the vinyl sheet is soft. 
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Fig. 3. Calender roll crowning and crossing 
of roll axes to compensate for roll deflection 
and film gage variation: (top) Dark area 
between #3 and #4 rolls shows shape of 
sheet formed when rolls deflect; (center) #4 
roll shape with crown added; (bottom) #4 
roll ground to smal! crown and axis crossed 
with respect to #3 roll to gain added crown 
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Calendering 


The calender, of course, is the heart of the proce 
To match the requirements of the industry, the oid 
three-roll rubber calender has been modified subst: 
tially. However, it is interesting to note that a fi 
three-roll machines remain in the competition of viny! 
calendering today. 

The modern plastics calender is invariably a fou 
roll machine. The majority have rolls arranged in ; 
inverted-L, but many of the most recent installation 
have roll arrangements of the Z-type (see Figure 2). 

The high roli pressures and speeds required in viny! 
calendering have resulted in marked advances in roll 
bearing design. Sleeve bearings have been improved 
and roller bearings introduced. Hydraulic pullbacks 
are provided to position the rolls firmly in their oper- 
ating positions. These devices insure that roll journals 
are seated in the pressure areas of their journal boxes 
to overcome the effect of roll “float” in the bearing 
since some tolerance must be provided for running 
clearance at varying temperatures. 

Proper roll crown is particularly important in run- 
ning the lighter gage vinyl films where considerable 
roll deflection desults from the tremendous separating 
forces. The amount of crown required depends on sev- 
eral factors, chief of which is the relation of roll diam- 
eter to length. Single-arc crowns generally do not fur- 
nish the uniformity of gage across the sheet that is 
demanded in vinyl products today, and compound-arc 
crowns are common. Where uniformity of film thick- 
ness across the sheet is required in a range of gages 
or formulations, crossing of the roll axes (also called 
roll cambering) is furnished. This device operates to 
swing the axis of rotation of one of the last pair of rolls, 
thus opening the gap at the ends of the rolls and accen- 
tuating the effect of crowning to enable the operation 
to compensate for roll deflection (see Figure 3). 

As a thermoplastic, polyvinyl chloride requires heat 
during processing. Calender roll temperatures in the 
neighborhood of 310-340° F. for light gage film, and 
330-360° F. for heavy sheeting are normal. These 
temperatures pose two key problems for the vinyl 
technologist: 

(1) As vinyl chloride compounds are heated, vis- 

cosity decreases owing to the thermoplastic na- 
ture of the material. To obtain the even flow 
and uniformity of gage control required of a 
good quality product, stock and roll tempera- 
tures must be controlled accurately. 
The second problem is one of heat stability, 
since the high temperature levels of processing 
tend to initiate degradation of the polymer. Not 
only is it necessary to stabilize the composition 
against the heat history of processing, but it 
must be remembered that about 15-30% of the 
calender’s output, in the form of trim edges and 
rejected start-up material, is recycled even under 
favorable operating conditions. 

Stabilization must be more than sufficient to handle 
this scrap re-cycling or there is an ascending spiral of 
trouble. Adequate heat stability can be obtained by 
proper formulation, using the most efficient heat stabi- 
lizing agents and proper control of process conditions. 
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Recent developments in vinyl stabilizers have made 
available the very effective combination of barium- 
cadmium organic compounds used in conjunction with 
a chelating agent. 

Control of calender roll temperatures is one of the 
most important aspects of vinyl calendering and, con- 
sequently, has been the subject of much engineering 
design investigation. Although heat must be supplied 
to the rolls when operated at lower speeds, a different 
situation prevails in high-speed calendering. Since high 
production rates are quite important from the economic 
standpoint, speeds of 80-100 yards per minute are 
common in light film production. The shearing action 
and heat build-up involved when a material of molasses- 
like consistency is forced through a gap 66-92 inches 
wide and 0.003 inch or less thick at these peripheral 


speeds are apparent. Under such conditions, a system - 


is required to remove the excess heat generated, and 
at a low temperature differential. 

The older, cored calender rolls have been inadequate 
under these heat-transfer conditions. Rolls are now 
drilled along the periphery beneath the chill-hardened 
surface and as closely as practicable to the working 
surface, in order to provide effective temperature con- 
trol and greater uniformity of temperature across the 
entire roll face. Hot water under constant circulation 
is the optimum medium used for heating and cooling 
the calender rolls over the entire speed range. The 
temperature of each roll must be adjusted separately 
and maintained automatically. Usually, the most effec- 
tive hot water systems have a pump for each calender 
roll (see Figure 4). 

This type of design and operation has made gage 
control a phase of the process in which the vinyl 





calendering industry has made a real achievement. 
The production of 0.003 inch thick film up to 72 inches 
wide, with not more than an 0.003 inch variation 
across the sheet or along a continuous length, is evi- 
dence of a high standard in performance of bearings, 
careful machining of calender rolls, and close control 
of operating techniques. Continuous gaging mechanisms 
are now available and increasing in usage, since the; 
allow immediate roll adjustment when required. 

Continuous embossing tied in with the calender 
operation is now common. Embossing equipment can 
be installed within the calender frame and the opera- 
tion accomplished while the calendered product is still 
hot, without the necessity for supplementary heating. 
In many cases, the embossing installation must be lo- 
cated further from the calender. In such cases supple- 
mentary heating, usually by electrical units, is required 
to condition film for this operation. 


Final Handling 


The last major step in the calendering process in- 
volves stripping the hot, soft thermoplastic sheet from 
the calender, and cooling and winding it with a mini- 
mum application of stress. Strains in vinyl film and 
sheeting tend to relieve gradually, rather than immedi- 
ately as in rubber, because of the viscoelastic properties 
of vinyl chloride. As a result, any set-in strain can 
cause undesirable shrinkage in the vinyl product. 
Therefore, although the cooling and winding steps 
appear simple, they are a critical part of the operation 
for the unsupported product. 

Experience has shown that sudden cooling causes 
unfavorable shrinkage patterns and much subsequent 
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Fig. 4. Schematic view of temperature control system for circulating water in viny! calender 











Fig. 5. Speed control of stripping and embossing rolls, and each 
bank of cooling drums in a post-calendering train 


rejected material. Consequently, it is good practice 
to allow several feet of air-cooling between the last 
calender roll and the first cooling drum. The number 
of cooling drums in the train can vary considerably 
with different installations. The most modern high- 
speed calender trains employ as many as nine cooling 
drums before the winder. In these installations, the 
best practice is to have the first two or three drums 
equipped and instrumented for cuontrolled circulating 
hot water, and the remaining ¢rum instrumented to 
discharge water at pre-determined temperatures so as 
to secure gradual and controlled cooling of the product 
down to room temperature. 

Proper speed control in the post-calendering train 
also is essential. Speed control is provided for the 
stripping roll, embossinng rolls, and for each bank 
of three cooling drums in the cooling train (see Figure 
5). Speed settings of these elements in relation to the 
calendering speed must be calculated carefully to coun- 





Fig. 6. Magnified photograph of PVC resin particles in a plastisol 
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teract the effects of stretch during embossing and f 
shrinkage upon cooling so as to wind a smooth, fi 
roll with as little tension employed as possible. 

There are automatic winders now in operation whi 
wind the pre-determined yardage of product, rotate 1 
next bare core into position, cut off the finished roll, a: 
start the new roll while at the highest speeds of calend: 
operation. Both center-driven and surface-winding units 
are available. 

Vinyl-coated fabric is also economically produced by 
the calendering process and, in fact, about 30% of 
the calendered vinyl sheeting produced today is on 
fabric. The process is essentially the same as for un- 
supported vinyl sheeting, with the fabric introduced 
between the third and fourth calender rolls. Normally 
it is not necessary to prime-coat the fabric to obtain 
satisfactory adhesion. 


Plastisol Coating Method 


An entirely different approach to vinyl-coated fabric 
manufacture is made with the use of plastisols. This 
process is based on a polyvinyl chloride resin which 
is made up of tiny spherical particles, as shown 
Figure 6. A suitable plastisol resin has a particle size 
range of 1-2 microns. 

These particles are suspsncaed by a simple sir-ir 
process into the plasticizer winch acts a his'le 
A high-speed mixer is used and the other im, .~ ents. 
such as pigments and siabilizers, are mixed in at the 
same time. The viscosity of the resulting paste is similar 
to that of heavy cream or house paint. While a plas- 
tisol is liquid, it is spoken of as being 100% solids 
since it contains only the ingredients of a normal viny! 
stock. 

The plastisol compounder has an additional dimen- 
sion to cope with in developing his formulation. The 
viscosity of the plastisol and, hence, its fabric-coating 
characteristics, depend on the type of plasticizer used, 
and the amount and the length of storage time of the 
plastisol prior to the coating operation. Even the tem- 
perature of storage is a factor in this complicated 
equation. The initial viscosity and the viscosity shelf 
life obtained with seven representative plasticizers is 
indicated in Figure 7. 

P. R. Graham, Organics Division of the Monsanto 
Chemical Co., has pointed out that, depending on the 
viscosity requirements of the process itself and the 
length of storage time required, a “custom-made” plas- 
tisol can be prepared. An appropriate mixture of the 
low-solvating type plasticizer, such as DIDP, to obtain 
good viscosity shelf life, plus a high-solvating plasti- 
cizer (Santicizer 160) to give better fusion at elevated 
temperatures, is the way to accomplish a balanced 
formulation. 

Another method of viscosity control frequently 
resorted to is the addition to the plastisol of a limited 
amount of a mineral spirits thinner to make a “modi- 
fied plastisol,” or organosol, with lower viscosity. 

The plastisol method of fabric-coating is essentially 
comprised of the following steps: 

(a) Stir-in mixing of the plastisol resin, plasticizer 

and other ingredients to make the plastisol 
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(b) Coating the plastisol on fabric, usually with a 
knife coater. 

ic) Heating the plastisol coating to a temperature 
of 350° F. 

(d) Final handling, 
up, etc. 


including embossing, wind- 


A schematic layout of a typical plastisol fabric-coating 
process is shown in Figure 8. 

There are a number of methods of coating, with 
some variation of the floating knife in most common 
use. In this case, the knife is set down between the 
supports for fabric passing under it. Plastisol in front 
of the knife is carried through by the fabric, with the 
coating gage determined by the angle and shape of 
the knife and the tension on the fabric. , 

Conversion of the unlikely-looking, pasty coating 
on fabric to a tough, finished vinyl-coated fabric is a 
relatively simple process. The plastisol coating is raised 
to approximately 350° F., at which temperature it 
will fuse to a solid mass. This processing step appears 
similar to rubber curing, and often is spoken of as a 
curing operation. However, it is not a chemical reac- 
tion as is the case with rubber vulcanization. Rather, 
a physical change takes place, with inversion of the 
suspension of resin in plasticizer and solution of the 
plasticizer in the resin. The methods of raising the 
coating to the temperature generally employ either 
hot ./; convection or infra-red or radiant electric heat. 

One of the limiting factors on the processing rate for 
this inethod of fabric coating is that the entire mass of 
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the coating must be raised to the fusion temperature 
even though momentarily, in order to achieve full 
physical properties. However, the intensity of the heat 
source or the temperature of the air must not be so 
high that the top of an 0.008 inch thick coating, for 
example, is scorched in order to fully fuse the bottom 
The alternative is to use a lower temperature heat 
source and a longer heating time, with a consequent 
drop in production rate. In order to increase the .ate oi 
production in this case, a longer operating at the lowe 
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The Dry Offset Process 


tor Decorating Molded Plastics 


A high-speed method for applying multiple colors in close register 


to plastic surfaces of widely varying contours. 


CARL R. JOHNSON, Chief Chemist 
Markem Machine Co., Keene, N. H. 


With the growth in the use of plastics in common 
household items, toys, advertising novelties, and especi- 
ally, in containers for food or cosmetics, there has come 
an increasing demand for improved production methods 
of applying attractive, durable decorations to molded 
plastic surfaces. Several methods of applying decorative 
designs have been known and used for many years, but 
each has limitations. Production speed, cost of materials 
used, number of colors which can be economically 
applied, allowable contours of surfaces to be decorated, 
quality of appearance, and durability of result are 
factors one or more of which limits the effectiveness 
of conventional, widely used decoration methods. 

Markem Machine Co. has been solving industrial 
identification or decoration problems for more than 40 
years. We design and build machines, develop and 
manufacture inks and marking materials, engrave or 
mold metal or rubber printing plates, and sell these 
items in proper combination as a complete package to 
industrial plants for them to use to accomplish their 
identification or decorating jobs. In our standard line 
are machines, marking compounds, materials, and 
printing plates using almost every technique commonly 
required in the decorating field, and covering a wide 
range of production speeds. 

We have been carrying on research, development, 
and evaluation work concerning these techniques as 
the plastics industry has grown. This paper reports on 
results obtained through the increasing improvement of 
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the dry offset technique which seem to have fewer 
limitations than other methods when all 
taken into consideration. 


Decorating Methods 


Before discussing dry offset, let us review the nor- 
mally-used methods of printing or decorating plastics, 
and indicate our reasons for investigating dry offset 

We can divide the methods of decorating plastics 

initially into two broad classes: 
(1) Applying labels or decalcomanias; and (2) apply- 
ing a coloring material such as ink or paint in a de- 
sired design. We will concern ourselves with the second 
of these two, since we are not producers of labels or 
decalcomanias and, therefore, have not included them 
in our work. 

There are three fundamental methods of applying 
coloring material such as ink or paint to plastic surfaces. 
They are flat impact, stencil, and rotary impact methods 
(see Figure 1). 

Impact methods suitable for use on molded plastics 
are ‘cold-process rubber plate printing with specially 
formulated inks, and hot stamping using roll leaf or 
specially formulated inks as the color applying ma- 
terials. 

Cold-process rubber plate printing, a version of letter- 
press, is coming into wider use every day. Rubber 
plates of proper design are mounted in specialized 
flat-bed machines. Inking rollers apply ink to the face 


factors are 
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of the rubber plates and the plates are pressed against 
the plastic part leaving the ink where desired. This 
process can be done at high speed, and inks are 
available today which give durable results on almost 
all plastic surfaces. Properly used, the method will 
produce excellent quality, economical single-color work 
on flat surfaces without danger of breakage. 

Hot stamping is done normally with roll leaf and 
metal printing dies. Special inks are used sometimes 
instead of roll leaf, and sometimes heat-resistant, semi- 
flexible dies made of silicone rubber or similar ma- 
terials are used, but the standard method uses roll 
leaf and metal dies. The leaf is held between the heated 
die and the plastic surface. When the heated die is 
pressed against the leaf, the coloring material on the 
other side of the leaf transfers to the plastic surface. This 
hot stamping produces very durable, single-color marks 
economically at quite good production rates. Breakage 
or fracture of the parts is not a major factor if hot 
stamping is taken into consideration in designing the 
piece. 

Stencil decorating normally is done using photo- 
graphically produced stencils supported on fine-mesh 
silk or metal screens. Ink or paint is pressed through 
the stencil with a rubber squeegee while the stencil is 
in contact with the part. This process is known as silk 
screening. Some use is now being made also of stencils 
with paint spray guns. The gun sprays paint on a metal 
stencil held against the plastic part, and whatever 
design is cut into the stencil appears on the plastic 
part. 

Silk screen stencilling (see Figure 2) is rather widely 
used, and can produce quite intricate designs with good 
clarity and heavy color coverage. The heavy coverage 
causes some drying problems but, in general, the 
process can be widely useful on flat or cylindrical 
surfaces to produce good results. Spray gun stencilling 
is used today primarily for filling cavities molded in 
the piece, and for covering comparatively large overall 
surfaces. 

Most rotary impact methods (see Figure 3) resemble 
those of flat impact in that cold-process rubber plates 
or hot metal dies can be used to print directly on the 
plastic part using ink or roll leaf. When the rotary 
method is used for direct printing with rubber or 
metal dies, the results are similar to those of the flat 
impact methods; that is, single-color designs are pro- 
duced economically. The rubber or metal dies are 
mounted. on drums instead of flat and the drum 
rotates against the surface being printed or decorated 
and the ink or foil is applied to that surface directly 
by the die. 


Offset Printing 


All offset printing is a planographic process (see 
Figure 4). The coloring compound, normally character- 
ized as “ink”, is applied to the surface being printed 
from a plane surface, and is not applied directly from 
raised characters such as a metal or rubber die. The 
planographic surface in current practice is normally a 
rubber or synthetic material held smoothly on a drum or 
a flat plate. The desired design in one or more colors 
is put on this plane surface by printing plates to which 
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Fig. |. Basic printing or decorating methods: (top to bottom) 
Impact, stencil, and rotary 


the ink has been applied by inking rollers, hence the 
method is a two step process. The ink is put onto a 
printing plate which prints onto a planographic surface 
(normally called an “offset blanket”) which, in turn, 
applies the imprint to the piece being printed. The ink, 
therefore, can be said to be offset by the blanket from 
the printing plate to the surface being printed 


Dry Offset Method 


In the “dry” offset method, the printing plate itself 
is normally a zinc etching for short runs, and a brass 
engraving or hard-faced electrotype for long runs. 
Basically, therefore, by dry offset we are referring to 
a printing method employing one or more inking 
mechanisms which apply the desired inks to the surface 
of one or more flat or curved metal printing plates 
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Fig. 2. Stencil decorating or silk screening method 
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which, in turn, apply the inks to the surface to be 
printed or decorated. Right here is an immediate 
advantage of dry offset over other methods in wider 
use today: it lends itself admirably to multicolor work. 
In fact, the number of colors which can be applied 
simultaneously in close register is limited only by the 
design of the machine using the process. 

We decided to do research on the dry offset method 
because it was and still is our belief that while each ot 
the other decorating techniques described had certain 
favorable factors, only dry offset offered a means of 
applying multiple colors in a close register at good 
production rates to surfaces which might vary con- 
siderably in contour, firmness, and fragility. 


Experimental Development 


We decided to approach our development work by 
modifying the principles used in rotary plate machines. 
These are high speed (3,000-10,000 pieces per hour) 
cylindrical object printers which use a single-roll com- 
bination inking and reservoir unit to apply the ink to 
the surface of the drum-mounted rubber plate which, in 
turn, applies the ink to the surface being imprinted. 
Some have a chute feed and escapement mechanism 
to allow automatic feed of straight-sided items, while 
others use a chunk or mandrel type holder to hold 
items of varied shapes. Many hundreds of these ma- 
chines are in use on plastic and glass items. 

A prototype dry offset machine was produced by 
combining two of the inking and printing plate drum 
units, properly located in relation to a single drum on 
which we placed a rubber-surfaced offset blanket. What 
had appeared to be a fairly simple procedure of com- 
bining familiar elements turned out to be a succession 
of problems. As one was solved, another problem would 
pop up. 
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Fig. 3. Rotary printing by the rubber plate method 


The production of rubber plates of close enoug! 
register at a reasonable price proved impractical, so we 
shifted to metal plates. This meant a change in the 
inking mechanism so as to ink metal plates. Then we 
found that inks that will adhere to the plastic materials 
we wished to print had to be worked differently i: 
the inking reservoir mechanism for offset work than 
in conventional inking units, so a new inking mechanism 
was developed. 

Next, a method of maintaining accurate alignment 
of the metal printing plate drums to each other and 
to the offset drum, which at the same time wouk 
allow adjustment of pressures, had to be developed 
Soon it became apparent that there had to be co- 
ordination of the offset blanket material with the 
inking roll material for the inks used. Since we were 
going to use inks suitable for vinyls, polystyrenes. 
polyethylenes, phenolics, and other plastics, we had 
a great deal of evaluating to do to arrive at materials as 
nearly universal as possible. Then an interrelation ot! 
surface speed, pressure of plate to blanket, and pressure 
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70 THE SURFACE BEING PRINTED OR DECORATED. 


Fig. 4. Two-color offset or planographic method of printing 
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of blanket to plastic was uncovered, and found to vary 
with different inks and blanket materials. 

Suffice it to say, these and other problems were 
wived one by one, and in May of 1954, a prototype 
machine was put out for a production test consisting 
of decorating polystyrene molded items with two colors 
applied to compound cylindrical contours. That ma- 
chine has been in constant use by the purchaser since 
it first went to his plant, and is still in use. 


Results Obtained 


From our work with the original machine and the 
redesigned model now in production, we can draw some 
conclusions at this time. None of these conclusions 
are final, however, because work continues on further 
development of the practice. 

We find that the method definitely allows produc- 
tion speed application of multiple colors in good 
register. This multicolor application can be put on 
surfaces of widely varying contour. However, the 
more the contour varies from a flat surface, the more 
the distortion of the imprint and the poorer the quality 
of ink coverage. On a straight-sided cylinder or a flat 
surface, the quality and freedom from distortion are 
excellent, while on pieces of odd shape they are 
acceptable for most decorative work. 

The piece being imprinted must offer a firm surface 
to the offset blanket. For example, to get really good 
results on polyethylene squeeze bottles, we automatically 
apply air pressure inside the empty bottle to make its 
surface firm against the blanket. Filled squeeze bottles 
are firm enough for good quality work. 

The covering density of color applied varies with 
the speed of the machine, but even at low speeds does 
not allow the application of white or light colors to 





black or very dark colored items. A corollary to this 
is that color matching must be done with full knowledge 
of the base plastic color on which the applied color 
is to go, since the base color must be compensated for 
in formulating the ink color match. Despite this, good 
color matches can be made for application to light or 
medium dark plastic surfaces. 

As would be expected, durability of the decoration 
depends on whether or not the ink can get a chemical 
bite into the surface of the plastic. On styrene, vinyl, 
and similar materials, durability of the inks is very 
acceptable. On melamines and similar inert materials, 
however, the durability is not as great as the hot 
stamping processes. Since there is no universal ink, the 
ink must be matched to the plastic on which it is to be 
applied. A change of ink may well require a change in 
inking roller and offset blanket materials. Residual 
mold lubricants left on the plastic surfaces do great 
damage to ink adhesion and durability. 

In addition, this process does not lend itself to 
frequent starting and stopping. Superior results are 
obtained when the machines are on steady production 
runs, and are thoroughly cleaned up if work is stopped 
for more than a 15- or 20-minute period. 


Conclusions 


While limitations exist at present, development work 
continues on the dry offset process. The validity of 
Markem’s original thinking is proved by machines 
now in use in molders’ plants for applying two colors 
in good register to flat, cylindrical, and odd-shaped 
pieces at good production rates. Machines using three 
and more colors are now under construction in our 
development department. 
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Kpoxies Permit 
Precision Casting 


A series of 21 delicate spring-loaded electrical con- 
tacts were imbedded in blocks of cast epoxy resin by 
Boonton Molding Co., Boonton, N. J., to form a unique 
electro-mechanical assembly for the electronics division 
of Air Associates, Inc. 

Epoxy resin, supplied by National Engineering Co.. 
ind augmented with fillers to improve its stability under 
ambient temperatures, was selected for the job owing 
(0 its high dimensional stability and electrical insulating 
properties. Previous attempts to mount these contacts 
n metal holders proved prohibitively expensive, and 
other types of plastics were ruled out since molding 
pressures would crush the thin metal shells of the inserts. 

The application of this assembly required precise loca- 
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tion of each contact. The inserts were assembled, sol 
dered to a common buss bar, and placed in jig-boarded, 
fabricated steel molds. Resin was poured under a 
vacuum in order to eliminate air bubbles, and the filled 
molds were transferred to an oven and cured. The exact 
application of the unit is listed as classified information 
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Transparent epoxy castings reveal imbedded electrical contacts 
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Fabricating The World's 


Largest 


A careful choice of plastics and ingenious engineering 
were the factors responsible for the existence of the 
three-times life size Hereford bull that made headlines 
some few months ago. This bull, one of the largest three- 
dimensional self-supported plastic figures yet fabricated, 
was hoisted last October amid great civic fanfare atop 
a 90-foot pylon at the new Kansas City, Mo., head- 
quarters building of the American Hereford Association 
(see Figure 1). The plastic bull has passed through a hot 
summer and a severe winter, and shows no signs of 
weathering. 

Behind the display lies an interesting development 
story covering two years of experimentation with the 
molding, joining, and lighting of plastic forms. 

The job of fabricating the red-and-white skin of this 
king-sized Hereford, which measures 19 feet, 7 inches 
from nose to tail and 11 feet, 8 inches from hoof to 
horn, was undertaken by Colonial Plastics Corp., New- 
ark, N. J., under contract from the prime contractor, 
Colonial Neon Company, Inc., North Bergen, N. J. Two 
other national advertising sign companies, previously 
approached by the Hereford Association, refused to bid, 
saying the job couldn’t be done. Colonial Neon under- 
took the job as a challenge as well as a business venture. 

The internally-lighted bull is made from 39 molded 
sections of glass fiber-reinforced polyester plastic 
mounted around an internal framework of structural 
steel (see Figure 2). The molds were made with an 
extraordinary attention to realistic detail. Starting with 
a seven-inch scale model of an “ideal” specimen of the 
breed furnished by the Association, Colonial Neon com- 
missioned the New York sculptors, Rochette and Parzini, 
to produce a %4-scale model, from which they later 
graduated to the full-size clay model. 

Before the final model was completed, the sculptors 
made several trips to a cattle-breeding farm in the East 
to obtain authentic details of the Hereford’s configura- 
tion, coloring, and hair texture. The full-scale model was 
marked off then into 39 sections, with careful attention 
to lay out the section boundaries to fit natural body con- 
tours wherever possible. Strips of sheet metal were 
fastened along the boundary lines to permit ready re- 
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Heretord Bull 


moval of the individual female mold sections after the 
plaster had dried. The female molds were made from 
Hydrocal reinforced with steel rods and braces. 
While the various models and molds were being made, 
Colonial Plastics turned to the problem of selecting both 
a suitable plastic and a production method to meet the 


Fig. |. Plastic bull on pylon atop headquarters of American 
Hereford Association in Kansas City, Mo. 
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Fig. 2. Assembled Hereford in final illumination check before 
shipment. The beams protruding from the legs are the upright 
members of the internal supporting framework 


specifications set by the Association. For example, the 
skin must withstand wind pressures of 110 miles per 
hour, and resist impacts from hailstones without defor- 
mation or fracture. Furthermore, it had to weather suc- 
cessfully all sorts of atmospheric conditions, including 
temperatures between — 40 and -+-120° F., and pro- 
longed exposure to direct sunlight without chalking, 
fading, or loss of strength. 

After considering the various plastics, Colonial de- 
cided on reinforced polyester because it has the neces- 
sary physical properties and can be molded to intricate 
contours without specialized equipment. The formulation 
chosen was Paraplex 431, manufactured by Rohm & 
Haas Co. and designed for excellent color stability in 
the presence of ultra-violet. The resin is easily pig- 
mented, and has good wetting characteristics with glass 
fiber. Several sample pieces of the polyester were 
checked out in 100-hour Fadeometer tests, and in im- 
pact tests using ice cubes to simulate hailstones falling 
at terminal velocity. 

In the sequence of operations for molding a typical 
piece, the first step was formulating batches of pig- 
mented Paraplex resin with the catalyst, accelerators, 
and polymerization agents generally used in polyester 
work. The batches were mixed for about 15 minutes. 
Meanwhile, the glass fiber mat (4-6 ounce weight) was 
being cut to length. The mat used was of mechanically- 
bound construction to provide the flexibility and strength 
needed on short-radius bends, such as horns and tail. 
It was furnished by the fiber division of the Bigelow- 
Sanford Carpet Co. 

After the resin was mixed, it was poured onto the 
mat (see Figure 3) at a rate of about 9 ounces of resin 
per square foot, with careful kneading to assure com- 
plete penetration and saturation of the mat which had 
previously been placed on a sheet of polyvinyl alcohol 
film. The impregnated mat and the underlying vinyl 
sheet were then transferred to the mold and the mat 
trimmed to shape. The film assured good release from 
the mold and provided a smooth uniform surface on the 
molded piece. A second sheet of vinyl film was placed 
over the mat and manually pressed down for good 
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compaction and penetration of the resin (see Figure 4). 

Encasing the mat in the film prevented air from 
inhibiting the reaction and evaporation of volatile com- 
ponents during the initial curing period. In some cases, 
the edges of film were sealed with tape to form a “bag,” 
and the air evacuated with a vacuum pump. This not 
only removed any entrapped air, but also helped “work” 


the resin completely into the mat 


and assured firm 

contact between the mat and the mold contours 
The initial cure at room temperature ranged from 
3-20 hours, depending on the temperature, the size of 
the piece, and other factors. After the initial cure, the 


piece was removed from the mold and given a final 





Fig. 3. Applying the resin to the glass mat which, in this 
is a red section of the "skin". The polyvinyl! alcohol film 
the mat is transferred with the mat into the mold 


case 


ind er 





Fig. 4. Manual pressure on the upper layer of polyviny! film 


assures good penetration 
glass mat 


and compaction of the resin and 
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Fig. 5. A section of the Hereford’s underside is moved into the 
oven for final cure at 200° F 




















oven-cure for 2-3 hours at 200° F. (see Figure 5). 

A tricky problem arose in fabricating the two-color 
sections; that is, where a red-and-white boundary oc- 
curred in the same mold. Because of the difficulty of 
cementing polyester after it is cured, it was necessary to 
join adjacent red-and-white parts before the final cure 
At first, Colonial attempted to fit these pieces together 
just after they were impregnated, but the red pigment 
tended to migrate into the white sections. This diffi- 
culty was solved by curing the fitting pieces separately 
(see Figure 6) until the resin was set sufficiently to pre- 
vent migration, and then fitting the pieces together in 
the mold. The application of a little unpigmented resin 
at the joint seam helped to solidly fuse the two pieces 
during the remainder of the cure period. 

For purposes of assembling the individual sections, 
L-shaped flanges of reinforced polyester were fused onto 
the inside surface flush with the edges, and the mating 
flanges then bolted together. Originally, it was planned 
to mount long, one-piece flanges, but Colonial found 
that the increased thickness of material along the seams 
created a dark line several inches wide when the in- 
ternal lighting system was turned on. The shadow was 
eliminated by using the small individual flanges spaced 
at intervals along the seam, instead of the continuous 
flanges. For extra strength and rigidity, steel wire su- 
tures were laced across the seam at two-inch intervals. 

The skin was assembled around a steel structure com- 
posed of six-inch I-beams for the four vertical members 
which protruded through the bottom of each hoof, and 
of four-inch beams for the cross members. The skin was 
attached to the framework by means of a series of rods 
that are sufficiently flexible to compensate for differ- 
ences in thermal expansion between the skin and the 
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steel framework. It was calculated that there would 
a 1% inch change in length with seasonal temperatu ¢ 
variations, 

The arrangement of the internal lighting to provi 
equal light intensity through the red-and-white sections 
required much experimentation. More than 700 line: 
feet of high-intensity cold cathode tubing, formed inio 
eight-foot hairpin sections, were used for the lightin; 
These tubes, mounted on the steel framework, were lo 
cated to concentrate most of the light at the white sec 
tions of the skin, thus matching the light intensity com 
ing through the more translucent red sections. Th: 
lights were hooked up into several circuits to permit 
variation in overall intensity in service. 

Cold cathode lighting was used because of its re 
liability over the full range of outdoor conditions. Othe: 
advantages of the cold cathode tubes were formability 
instant start, controllable density and long service life 
A bomb-bay door in the belly of the bull provides ac 
cess to the interior for maintenance. 

After the lighting was installed, the skin was found 
to be somewhat too transparent so that the shadow of 
the framework was visible in bright sunlight. The trans- 
lucence was diminished by coating the inner surface of 
the skin with pigmented acryloid. The acryloid also was 
used to darken the areas around the seams in order to 
blend in with the dark lines created by the seams. For 
maximum toughness and weather resistance, the entire 
outer surface of the skin was given a final coating of 
clear acryloid. é 

For water tightness, the light globes of the two avi 


(Continued on page 499) 





Fig. 6. Red-and-white molded pieces receiving the initial “air’’ 
cure. The quarter-size model of the bull is on the table at right. 
In the background, completed pieces are being assembled into 
the final skin 
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Reinforced Laminates 


in Aircraft Tooling* 


Fabrication technique, properties, and aircraft applications 


of fiberglass-reinforced plastic tooling of the cold-set type. 


RICHARD MOROWICZ, Plastics Engineer 
Douglas Aircraft Company, Inc., Santa Monica, Calif. 


The ability to mold a stable and accurate mating sur- In tooling, hardening or curing of the plastic resin 
face to any contour without the use of force is indeed binder generally is accomplished by adding a propor- 
an achievement. Such has been the goal desired in the tioned amount of a suitable accelerator, hardener, or 
tooling industry with the advent of man-made plastic curing agent. Mixing the plastic resin and curing agent 
resins and woven glass fabric. produces a hardened mass within a short length of time 

Even though the items to be presented may be con- without the use of external heat or pressure. 


sidered repetitive to some individuals, a definition of 
laminating materials and an explanation of the basic Fabrication Sequence 
techniques utilized in the fabrication of a reinforced 
laminate tool should be expressed for maximum clarity. 

Laminated fiberglass tools incorporating clear, unfilled 
plastic resins are recognized by generally green, brown, 
or white colors possessing a degree of translucency, and 
also by their lighter weight (specific gravity 1.5-2.0) 
when compared to an equivalent dimension in steel or 
aluminum. 


A typical fabrical sequence for the relatively simple 
plastic tool to make an aluminum doubler with a scal- 
loped edge is shown in Figure 1. This part will require 
a single mating surface trim tool (see Figure 1-A) “%- 
inch thick, whose edges provide a guiding surface to 
rout-trim the formed aluminum part (see Figure 1-B) to 
the net dimensions. 

From the specifications of the tool drawing, it was 
decided to lift a plaster splash or mold from the master 
pattern (see Figure 1-C) and build up a plaster wall at 
the part trim line (see Figure 1-D). The built-up plaster 


s ha-dened w. lass fabri i splash acts as the mold for the fabrication of the rein- 
4 — a Wore Se ae has en the most forced laminate and, therefore, was treated an hour or 
satis actory reinforcement for producing strong plastic be oa at 


lam ated constructions. pated on @ paper presented before the Amer 
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A reinforced laminate to be used in tooling generally 
will incorporate layers or plies of woven glass fabric, 
rang ng in dry thickness from 0.008-0.090 inch, im- 
Pregnated with a liquid synthetic binder, and “cured” to 
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two after receipt from the plaster department by the 
application of a suitable sealer and parting agent. No 
drying of the plaster was necessary; the correct sealer 
will allow lamination over “green” or damp plasters. 

Careful attention was given to the filling of all pin- 
holes (if any) in the plaster surface, and final smooth 
sanding performed after each coat of the sealer. Thirty 
minutes after the final seal coat application, high gloss 
was imparted to the plaster surface by a suitable parting 
agent which also eased removal of the laminate from 
the mold surface. 

A small portion of resin and hardener was dispensed 
and mixed thoroughly to assure even dispersion of the 
hardener within the resin. A thin coat of catalyzed resin 
was brushed onto the mold surface and allowed to gel 
partially to a gummy state. During this 15-minute period, 
major air-bubbles were eased out of the resin film with 
a brush, and the fiberglass cloth was prepared. When the 
partial gel state was reached, one ply of fiberglass cloth 
was positioned on the mold surface and pressed firmly 
into the partially gelled face-coat (see Figure 1-E). 

Care was taken not to rupture the resin surface, since 
the condition of the face-coat and first ply of glass cloth 
govern the quality of the tool surface. Ten minutes later 
the surface resin had gelled, another batch of resin and 
hardener was mixed together, and the dry side of the 
glass cloth impregnated with adequate resin to just wet 
the fabric. From this point the laminating operation pro- 
ceeded rapidly, and each successive ply was positioned 
and impregnated with a minimum amount of resin. All 
major air-bubbles were eliminated by brush-working. 
The general rule, “just enough to wet the cloth,” worked 


satisfactorily in attaining optimum resin content in the 
laminate. 





Fig. |. Fabrication of fiberglass laminated trim tool: 
A—Laminated tool as pin router template; B—Trimmed 
aluminum doubler with scalloped edge; C—Lifting 
plaster splash from master pattern; D—Building a 
plaster wall at the part trim line; and E—Positioning 
first ply of glass cloth for tool 
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Op'imum resin content in a tooling laminate is that 
weight ratio of resin to glass which yields a laminate of 
minimum warp and shrink characteristics, and makxi- 
mum strength properties. Resin content in a fiberglass 
laminate is determined by weighing small specimens cut 
from the laminate, and igniting and burning off the resin 
at temperatures above 800° F. The resultant weight-loss 
is expressed as the percentage of flammable plastic in 
the laminate. The range of resin content for cold-set 
tooling laminates has been found satisfactory at 45-55%. 

An indication of the resin content in completed tools 
can be had by taking suitable hardness readings, such as 
Barcol or Rockwell. Resin contents above or below the 
45-55% range have been found detrimental to the physi- 
cal properties of the laminate, since excessive resin re- 
sults in a tool that will warp. 

The old practice, known to all tool fabricators, of 
introducing the glass fabric into a resin-filled bucket, 
wringing out the excess, and building up ‘2-2 inch thick 
laminates has been replaced by the practice of attaining 
maximum strength with high quality thin cross-sections. 

Getting back to the fabrication of the pin router 
template, the laminate was removed from the plaster 
mold 6-18 hours after completion, and cleaned. If the 
tool was to be exposed to elevated temperatures during 
its function, a heat treat cycle would have been per- 
formed. Inspection then checked for conformance to 
contour and dimensional tolerances, surface hardness, 
surface condition, tool weight, and overall uniformity of 
the laminated construction to assure the ability of the 
tool to do its job. After final inspection, the tool was 
forwarded to the using shop and production of parts 
gotten under way. 

The procedure described represents the manner in 
which 75-80% of tools incorporating laminated fiber- 
glass are fabricated in the aircraft industry. In excep- 
tional cases requiring physical properties or temperature 
resistance not attainable with cold-set resin systems, heat 
and pressure are utilized to provide improved or specific 
properties. 

Two of the advantages of the outlined basic laminat- 
ing technique are the absence of external heat and pres- 
sure equipment so often utilized with conventional tool- 
ing materials, and the absence of complex or heavy 
machinery required to fabricate metal tools. 


Materials 


Elaboration upon the type or family of plastic resins 
utilized in the outlined basic tool fabrication method has 
not been given because of an ever-changing picture. The 
fabrication sequence should, with a few exceptions, 
represent the general technique of fabrication through- 
out the industry, regardless of the material used. 

The materials initially used in laminated fiberglass, 
namely polyester resins with pé@roxide accelerators, 
could never be called ideal cold-set tooling resin systems. 
The deterrent properties of warpage, shrinkage, incon- 
sistent curing, and tendency to delaminate have not been 
conducive to successful plastic tools. Although polyester 
resins are working satisfactorily for aircraft plastic parts, 
the approach to developing or choosing a particular 
resin system for relatively long runs of plastic parts 
differs widely from the approach in choosing a resin for 
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one perfect part in tooling. 

In the production of plastic parts, molds, tempera- 
tures, accelerators, etc., can be conditioned or altered to 
suit specific requirements; in tooling, this one part must 
have at hand as reliable a resin system as possible. In 
tooling, the economic advantage of fabrication using 
relatively cheap plaster molds and cold-set resin systems 
far offsets any other methods. This made clear the need 
for a better cold-set resin system. 

Achievement of a cold-set resin that eliminates most 
of the undesirable properties of the polyesters has been 
realized with the development of the epoxy resin family 
and suitable amine hardening systems. After preliminary 
tests, it became evident that epoxy laminates presented 
much better resistance to shrink and warp during cure; 
that ambient relative humidity, whether 10 or 95% , was 
no longer a factor influencing the rate of cure of a cold- 
set laminate; and, most important from a handling 
standpoint, that the greater toughness and stronger inter- 
laminar bond of the binder to fabric yielded longer life 
In addition, the epoxies have excellent adhesive proper- 
ties to paper, glass, and metal, and we have had success- 
ful use of inserts and reinforcements incorporated in the 
plastic tools if the inserts are correctly prepared. 

However, the epoxy resins and hardeners are not 
trouble-free. After long, controlled laboratory tests, it 
was determined that ambient room temperature at the 
time of lamination and during the cure cycle dictated 
the proportion of hardener to resin to be utilized. If the 
temperature of the shop is controlled, a few tests will 
determine the optimum ratio of resin to hardener. If 
shop temperatures are allowed to range from 40-100 
F., then a chart of hardener: resin ratios in 10-20 
increments is necessary. 

Before the above factors concerning temperature and 
humidity could be determined, thorough and absolute 
mixing together of hardener and resin had to be estab- 
lished as a standard shop practice. Because of the higher 
viscosity of the amine hardeners and their tendency to 
resist dispersion in an epoxy resin, a much longer time 
is required to mix resin and hardener together than was 
necessary with the polyester systems. The point cannot 
be emphasized too many times since insufficient stirring 
is the reason for more uncured or gummy laminates 
than any other factor. 

In laboratory tests and shop usage, the differences 
among those unfilled epoxy resin-hardener cold-set sys- 
tems which are currently available from all sources 
seem to have come about only to comply with the equip- 
ment and fabrication techniques developed within the 
individual aircraft plants. The advantage of using fillers 
at all in the resin when producing the body of the lami- 
nate is questionable. True, it does bring down the cost 
of the material but a poorer-quality laminate will be 
produced. The laminators have to be able to see those 
weakening air bubbles in order to brush-work them out 
before the cure takes place. 

We have much more work to do in evaluating resins, 
fillers, and hardeners for tools. The use of some type of 
filler in the laminate gel or surface-coat may impart 
greater abrasion, impact, and/or surface hardness prop- 
erties that application requires. Attaining the answers 
to the everyday problems of plastic tooling, and applying 
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the right material for each separate application, will 
come only after laboratory test under controlled condi- 
tions are performed in direct coordination with the peo- 
ple who design and plan tools, and with the fabricators. 


Advantages and Disadvantages 


There are five advantages from utilizing reinforced 

laminates in tooling as follows: 

(1) If the tool has complex contours and would nor- 
mally require metal forming, welding, straighten- 
ing, etc., time will be saved in fabrication. 

If the tool requires manual handling during its 
function, the incorporation of properly-designed 
reinforced laminates will bring the tool weight 
down 25-50%. Manhours are saved during tool 
function if one man can handle a tool which, if 
made in metal, would normally require two peo- 
ple. Crane time, in many cases, has been elimi- 
nated by the use of plastic tooling. If the tool 
requires shipping to many locations, shipping 
costs are obviously saved. 

If the tool incorporates metal members that 
would heat-warp when welded, fabrication time 
can be saved by making it in reinforced lami- 
nates. 

The degree of flexibility in reinforced laminates 
has been used to advantage in applications so 
requiring. Hydro-pressure pads used as forming 
aids provide the happy medium between the 
rigidity extremes of rubber and metal. Precision 
metal tools will “ding” or bend out of shape 
when dropped, and this deformation may not be 
observed until some time after the damage oc- 
curs. Higher impact forces are required before 
failure of a reinforced laminate, and the damage 
is seen readily. 

An indirect saving should be mentioned, namely 
the relative lack of maintenance required with 
plastic tools. One aircraft plant spends over $50,- 
000 per year refurbishing tool damage caused by 
corrosion alone. 

The disadvantages of reinforced laminates evident at 

this time are as follows: 

(1) The lack of rigidity limits applications to tools 
of relatively small size. The low modulus of 
elasticity can be overcome on smaller-sized tools 
by the use of suitable sandwich construction or 
ribbing. As the tool increases in length or bulk, 


. 2. 54-inch long laminated fixture for spot-welding 


these stiffening techniques become less « ficien; 
when compared with steel or aluminun op , 
time and weight basis. 

Temperature limitations of plastic tool. have 
been a drawback. At 180° F., a cold-set epoxy 
reinforced laminate possesses only one-fourth of 
its initial room-temperature strength in {icxure 
This means caution in exposing tools to welding 
flame overspray, elevated oven temperatures, or 
excessive friction. 


Tooling Applications 
Spot-Weld Fixtures 


One application initiated as a guinea pig for plastics 
was a series of 22 spot-weld fixtures (see Figure 2) on 
one of our tooling programs. The function of the too! 
was to join aluminum doublers to outer flap skins. Since 
most spot-weld fixtures are made of aluminum in order 
to save handling weight, careful design had to assure-an 
even greater saving in handling weight and fabrication 
time of the laminate when compared to an aluminum 
tool. 

An unsupported mating surface 30-40 inches wide 
had to be ribbed sufficiently to resist deflection. Further- 
more, a non-sagging beam had to be devised to mount 
a series of holding feet suspended above the near-center 
of the tool to keep doubler and flap skin in intimate 
contact during the welding operation. 

In this entire program, it has been estimated that the 
handling weight of these tools, when compared to light- 
weight aluminum tools, had been reduced by 30%. The 
actual welding time was reduced by 25%, and storage 
costs were cut by 10%. 


Keller Patterns 

Epoxy laminates backed with suitable core or rein- 
forcing materials have proved to have the same dimen- 
sional stability as gypsum materials with steel and fiber 
reinforcement for Keller patterns. The greater resistance 
of the epoxy laminated construction to handling impact, 
and the greater resistance of the filled epoxy surface coat 
to chipping or penetration by the stylus at sharp corners, 
has resulted in more accurate reproduction. 

Figure 3 shows two Keller patterns incorporating 
epoxy gel coats and laminated faces with various core 
materials. Core materials utilized in the patterns illus- 
trated are paper honeycomb and plastic concrete. The 
male and female patterns illustrated were initiated as 4 


Fig. 3. Keller patterns used for dimensional stability tests 
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test to determine the dimensional stability of each con- 
struction when checked against its opposite fabricated 
in the same manner. In this particular configuration, 
movement of either unit would result in a gap, some- 
where along the mating lines, that could be measured 
readily with a thickness gage. Both surfaces incorporated 
a silica-filled epoxy face backed with a “%-inch laminate. 

After two months aging, the matched tool with the 
plastic concrete core demonstrated an average separa- 
tion of slightly over 0.002-inch. The pair incorporating 
impregnated paper honeycomb demonstrated an average 
separation of slightly over 0.003 inch. 


installation and Assembly Jigs 


A test for comparing metal to plastic as a tool mate- 
rial had to do with an installation fixture for location of 
drilled holes prior to the attachment of radio equipment 
to the fuselage of one of our current aircraft. The area 
wherein the drilling and attachments took place was 
tight. A bulky, curved six-foot long aluminum tool 
caused difficulties in tool manipulation. The reinforced 
laminate tool saved only 10% in fabrication time, but 
resulted in a tool that was 36% lighter. 


Hydropress Forming Aids 

Specific applications that take advantage of the tough- 
ness and flexibility of resilient epoxy laminates have 
been found in Hydropress forming aids; i.e., plugs or 
blankets that help rubber to form aluminum into tight 
radii or over “rippled” contours of near-vertical draft. 
One example had a modified resilient epoxy resin casting 
reinforced with a length of one-inch fiberglass cord and 
backed with a 1/16-inch laminate, The fabrication was 
simple, only two hours were required to complete the 
plug, and perfect forming of the part has been achieved. 

The blanket type of forming aid has reduced hand- 
forming on a particular series of aileron ribs, jambs, 
and webs by 90%. A typical aileron rib has almost ver- 
tical drafts in the crimped section. Even expensive 
matched metal tools thinned out or tore the thin alumi- 
num during rubber Hydroforming. The epoxy laminate 
evidently spreads slightly, and then wipes the metal into 
the shape of the male die. Each plastic pressure pad 
required two to three man-hours for fabrication, and the 
series of 15 pads saved 44 hours of hand-forming per 
week during our production. The life span of the tool, 
depending on the shape, ranged from 200 to an in- 
definite number of parts. 


Trim & Drill Fixtures 


[he application which consumes the greatest amount 
of reinforced laminates is the applied trim and drill-type 
fixture. Fabrication time of these fixtures, when com- 
pared to the cutting, grinding, or forming of metal to 
aircraft contours, has been diminished from 25-75%. 

One application, taking fullest advantage of hand- 
molding, has resulted in a perfect stainless steel ring in 
one of our power plant sections. The ring was a 60-inch 
diameter piece of 0.025-inch thick stainless steel with 
six large depressions, and was difficult to pin down at 
all points, and trim, drill, and weld accurately. Within 
three days of fabrication time, laminated fiberglass pro- 
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vided an overall mating surface with 20 drill bushings 
Steel reinforced the circular structure and a plug com- 
pleted the mating of part and tool. 


Reinforcements 


The reinforcement of plastic tools is truly the back- 
bone of their success. Initially, our tool designers had 
very little optimism when considering reinforced lami- 
nates because of their low rigidity, uncertain costs as 
compared to metal, and uncertain quality of the first 
part. With time and trials, they began to believe that the 
low-density material would ultimately save either tool 
fabrication time, part fabrication time, or both. 

It made sense, especially in large plants, that fewer 
departments involved in the actual fabrication will result 
in less elapsed time. There is always a delay factor when 
a new tool enters a department for some phase of fabri- 
cation. They found that there are ways of reinforcing 
laminates by using newer materials in combination with 
the laminates themselves. To tie a structure together and 
yet save handling weight, it was found practical to use 
laminated tubing in addition to flanged construction. 

Straight tubing was fabricated over mandrels such as 
extruded wax rods or thin sheet wax over metal tubes 
A short melt-out cycle in the oven resulted in a cured 
tube within two hours of elapsed time. Then, a collapsi- 
ble mandrel was prepared and did away with use of an 
oven. Current availability of straight tubes, tubular 
fittings, and gussets from outside sources have further 
decreased costs. 

Contoured tubes or U-shaped reinforcing ribs inte- 
grally molded to the back side of a tool are fabricated 
in a number of ways. Mandrels of extruded wax are 
heated and formed to shape. Polyvinyl chloride plastic 
tubing filled with five psi. of air pressure or water, and 
heat-sealed at the edges, has provided another type of 
versatile mandrel. After completion of the laminate, a 
small hole drilled through the laminate into the tube 
releases the air or water pressure, if so desired. If the 
rib has an open end, the plastic tubing can be salvaged 
for the next tool. 

A boon to contoured reinforcement has been the 
utilization of unexpanded aircraft-quality paper honey- 
comb. Procured in a thickness 1/20 or 1/40 its final 
expanded length, the profile shape of the mandrel may 
be cut on a band-saw, expanded, tack bonded into posi- 
tion with cold-set resins, and another type of mandrel 
with versatile properties becomes available. 


Core Materials 

Rigidity without adding any appreciable weight may 
be incorporated readily into a tool by use of sandwich 
constructions; i.e., a low-density core material with two 
face skins of laminated fiberglass. Figure 4 illustrates a 
typical nesting fixture incorporating a core of aircraft- 
quality paper honeycomb. 

The following example illustrates one of the advan- 
tages of using low-density core materials. A reinforced 
laminate with a cold-set epoxy resin binder has a maxi- 
mum modulus of elasticity in flexure of 2,500,000 psi 
If %-inch thick laminate, 6 by 14 inches was supported 
in a simple beam with a 12-inch span, a five-pound load 
at midpoint of the span would result in a deflection of 
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Fig. 4. Paper-honeycomb laminated nesting fixture 











0.087-inch. If two reinforced laminate skins 1/ 16-inch 
thick were bonded to a one-inch thick impregnated 125- 
pound aircraft-quality paper honeycomb core, adding a 
weight increase of 40%, and spanned in the same man- 
ner as above, it would take 625 pounds to produce the 
same amount of deflection, and 1,500 pounds to initiate 
a shear failure of skin to core. 

The fabrication of plastic-faced sandwich construc- 
tions will be more economical and fruitful if the fol- 
lowing is considered: 

(1) The honeycomb should have rought-cut or frayed 
edges at the bond line to promote the formation 
of resin fillets resulting in stronger bonds (see 
Figure 5). 

(2) The laminated skins should be bonded to the 
core by the “wet” lay-up technique; i.e., bonding 
the honeycomb to the plastic face simultaneously 
with the curing of the face sheet itself. Pressure 
attained by the use of sand bags or vacuum bag 
has proved adequate for high-strength bonds. 






















































































































































Fig. 5. Honeycomb sandwich resin fillets at bond 
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Tooling Industry Needs 

High-temperature resins are needed that can pr duce 
high-quality laminates, with current cold-set lami ating 
techniques, capable of retaining adequate w king 
strength in the 200-400° FP. range. Many tools no can. 
not be fabricated for use as molds for low-quantity pro 
duction laminated parts because of the present tempera 
ture limitations of cold-set epoxy systems. Since most 
plastic tooling shops are geared for cold-set fabrication 
the additional oven equipment, as well as the steps of 
plaster mold drying and incorporation of vacuum bag 
techniques, present economic disadvantages to using 
heat-cured laminating techniques. 

A design handbook for cold-set tooling laminates js 
needed as soon as possible to furnish tool engineers with 
the basic working stress limits so that tools can be de- 
signed without any doubt as to their final outcome. This 
design handbook will not come from a single manufac- 
turer fabricator, or even from one testing institution. | 
will come from laboratory tests and shop trials in all 
divisions of the industry, pooled and gathered together 
by interested associations for the good of the industry 

If your organization has not delved deeply into plastic 
tooling, or if it has just started, now is the time to urge 
assignment of project and liaison personnel to coordi- 
nate all the people involved in the fabrication of your 
tools. Urge standardization of materials and methods 
until suitable tests have proved that a new method of 
material warrants a change. Without standardization, 
the fascination of plastics breeds trial and error which 
in turn, makes tool costs run rampant, and the purpose 
of the entire program is defeated. 

Entirely new fields can be opened if the rigidity of 
reinforced laminates could be increased to a more com- 
petitive level with aluminum or steel. Improvement of 
glass fiber construction or properties, or possibly a new 
type of reinforcement yielding laminates with a higher 
modulus of elasticity, would benefit the entire tooling 
industry. 

THe | 





Welding and Powder Spraying of Plastics 
(Continued from page 477) 


smooth film. On small overheating can be 
avoided by allowing sufficient cooling time between 
passes. The spraying can be interrupted by opening 
the by-pass valve, thus raising the temperature of the 
flame and reducing the suction. By judicious use of this 
short, high-temperature flame, the surface may be 
polished or glazed. 


The adhesion of flame-sprayed polyethylene is out- 


areas, 


standing, and well-adhered polyethylene cannot be 
removed from the base metal without tearing the 
coating. 


Conclusions 


The present success of welded and powder-sprayed 
fabrications is due to their service in combating cor- 
rosion. Their cost is very low when compared to the 
protection received, resulting in a continuously widen- 
ing field for their application. 
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Modernizing Old Injection Machines 
(Continued from page 479) 


diameter, press condition, etc. 

(9) After all the budgeted changes have been made, 
we recommend that a good hydraulics engineer review 
the entire press circuit with a view towards enlarging 
the restrictions sometimes made in the pilot lines of 
older presses to prevent hammer or pounding resulting 
from poor design. He also should re-set the pilot valve 
checks and cushions for maximum snap and speed. 
Such a procedure can eliminate up to one second per 
cycle because the spool valve and other cushions are 
checked only rarely, if ever, but often can be re-set to 
give snappier press performance. 

The cost of these changes (from $2,000-5,000) is 
modest indeed when compared with new press cost. 
Results often are outstanding where the modernization 
program is laid out carefully, budgeted, and followed 
through. Unfortunately, in many injection molding 
shops the lack of competent help, poor understanding 
of mechano-hydraulic circuits, and failure to provide 
for adequate maintenance facilities often militates 
against successful completion of a program such as 
described above. 

Nevertheless, it is quite possible to take a 10-year 
old press and make it definitely competitive in speed 
and capacity to today’s best. The only argument against 
this modernization is that there is no way to increase 
the platen area. Therefore, the need for greater die 
space to handle larger molds is about the only justifica- 
tion for purchasing new injection machines, since the 
old ones have a lot of good work left in them if only 
the molder is willing to take the necessary steps to 
get this work. 

A. R. Morse, president 
Injection Molders Supply Co., 
Cleveland, Ohio 


—THE ENpD 





Vinyl Calendering and Plastisol Technology 
(Continued from page 485) 


temperature would be required. 

Embossing of the coated fabric may be done ad- 
vantageously after the fusion operation. 

Where a mineral spirits thinner has been used to 
reduce the plastisol viscosity, it is necessary to drive off 
the thinner at a temperature below the fusion tempera- 
ture before the curing step itself. 

Another related product made from plastisol is un- 
supported clear film which can be cast on a continuous 
metal belt. This type of product has received a good 
deal of attention as an inexpensive storm window. 


September, 1955 


Conclusions 

Since an appreciable amount of vinyl-coated fabric 
is made by both the calendering and plastisol methods, 
it is apparent that the economics of the two processes 
are fairly well balanced. During 1954, about 60% of 
the vinyl-coated fabric made in this country was pro- 
duced by the calendering method, and about 40% 
from plastisols or related type products. 

In general, it can be said that the economics of the 
two processes favor the calendering method with its 
greater production rate where long runs and heavier 
coatings are involved. Where there are a number of 
short runs on different colors or the manufacture of 
lighter coatings, the plastisol method is more advan- 
tageous because there is less down-time for clean-outs, 
and many fewer yards of below-grade start-up material. 

At this point, it appears that each process has ad- 
vantages in its appropriate area so that the tendency 
is for the two processes to supplement, rather than 


replace, each other. 
—THe END 





Fabricating the World’s Largest Hereford Bull 
(Continued from page 492) 


ation obstruction lights on the bull’s back were fabri- 
cated as an integral part of the skin and the bulbs are 
changed from the inside. The lightning rod was installed 
in a similar manner to prevent leakage. 

To eliminate air pressure differentials between the 
inside cavity and the surrounding air arising from tem- 
perature variations, two ventilators were built into the 
bull’s feet. These vents are covered with glass fiber 
screens to trap atmospheric dust and dirt. 

The four upright beams of the framework which ex- 
tends from the legs are fastened to a steel base plate 
which, in turn, was bolted to the top of the pylon. The 
bull was hoisted onto the pylon by a 110-foot crane whose 
hook fastened to an eye-bolt on the internal framework. 
The eye-bolt is located just below a special access door in 
the bull’s back. 

The bull was erected on October 10, 1954, after a 
three-day road trip from North Bergen to Kansas City 
on a 16-wheel flat-bed trailer. The framework and light- 
ing weighed 4,500 pounds, and the skin an additional 
1,000 pounds. The skin area is about 500 square feet. 


—THE END 





Letters to the Editor 


(Cont'd. from page 467) 
Dear Sir: 

This refers to the article, “Plastics as 
Capacitor Dielectrics—4. Mylar” by 
George Mistic, beginning on page 356 
of your July issue. Items 8 and 9 of the 
bibliography on page 361 should refer 
to “Electrical Manufacturing” and not 
to “Electrical Engineering” as they do. 
Thought you might want to make this 
correction. 

A. E. Javitz, 

Special Features Editor 
“Electrical Manufacturing,” 
New York, N.Y. 























News of the Societies 








Slate Chemical Sales Clinic 


“Effective Selling of Chemicals” will be 
the theme of the Fifth Annual Sales Clinic 
sponsored by the Salesmen’s Association 
of the American Chemical Industry, which 
is to be held at the Roosevelt Hotel, 
New York, N. Y., October 24, in con- 
junction with the Association’s annual 
dinner. 

Four addresses will be given before the 
morning session of the conclave. The 
speakers and their subjects are Jack Klein, 
Klein Institute for Aptitude Testing, Inc., 
“Were You Born to Be an Effective 
Chemical Salesman?”; Robert A. Gopel, 
Koppers Co., “How an Ordinary Fellow 
Becomes a Salesman”; W. Edward Keegan, 
Shell Chemical Corp., “The District Office 
—How to Run It”; and J. Warren Kins- 
man, E. I du Pont de Nemours & Co., 
“You, the Salesman, and Your Manage- 
ment.” 

The afternoon session will be devoted 
to four panel discussions, running concur- 
rently. The topics include “The Indi- 
vidual Salesman,” “Training for Chemical 
Salesmen,” “Administration of the District 
Office,” and “Is Selling for Distributors 
Different?” A summary of the panel dis- 
cussions will be given at a joint meeting 
afterward. A cocktail hour and dinner 
will conclude the day’s activities. Dinner 
speaker will be Henry B. Hass, Sugar 
Research Foundation, who will talk on 
“What Will You Be Selling Tomorrow?” 





Milwaukee Section Meets 


Sixty members and guests attended the 
September 13 meeting of SPE’s Milwaukee 
Section, the first meeting after the summer 
recess. Following dinner and a brief busi- 
ness meeting, the group heard a talk on 
“The New High Temperature Super Poly- 
ethylenes,” delivered by G. H. Sollenberger 
of Koppers Co. 

Rigidity is probably the most important 
of the many added features, although the 
new materials do retain a certain pliability. 
Another fact to be emphasized is that the 
new polyethylenes represent a group of 
materials, not a single product, therefore 
properties may be altered to suit the par- 
ticular application. Super Dylan can be 
boiled, an important feature in the sterili- 
zation of non-breakable baby bottles. 

The extent of the materials’ capabilities 
is still an unknown factor. Many long-term 
endurance tests are still in process; how- 
ever, all indications point to properties not 
to be found in any existing plastic material. 
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National Plastics Exposition 


The seventh National Plastics Exposi- 
tion, sponsored by industry and presented 
by the Society of the Plastics Industry, will 
be held June 11-15 at the new Coliseum 
in New York City. A trade show repre- 
senting all branches of the $1%-billion 
plastics industry, it will feature all the 
latest plastics end-products as well as raw 
materials. Machinery, equipment, tools, 
dies, molds, and manufacturing processes 
will also be on display. 

Exhibitors will include molders, extrud- 
ers, laminators, calenderers, processors, 
converters, printers, embossers, heat seal- 
ers, stitchers, slitters, coaters, fabricators, 
vacuum-formers, and reinforced plastics 
manufacturers. More space has been con- 
tracted than for any previous showing. 

A conference on plastics will be held 
simultaneously, featuring talks on new 
markets and applications. Emphasis will 
be placed on expanding outlets; new ap- 
plications for plastic construction ma- 
terials; and new processes such as vacuum 
forming, plastic pipe, and plastics for 
packaging. William C. Conroy, Erie Re- 
sistor Corp., Erie, Pa., will serve as chair- 
man for the exposition. 





Akron Polymer Lectures 


The ninth season of lectures offered by 
the Akron Polymer Lecture Group at the 
University of Akron has begun. H. Mark, 
Brooklyn Polytechnic Institute, spoke on 
“Synthesis and Properties of Crystallizable 
Polyolefines,” September 16; and C. S. 
Marvel, University of Illinois, spoke on 
“New Polymerizable Monomers Containing 
Nitrogen and Sulfur,” October 17. The 
lectures are given in Room 107 of the 
University’s Knight Hall at 8 P. M. Pro- 
gram chairman of the group is N. V. 
Seeger, The Goodyear Tire & Rubber Co. 

The announced schedule of forthcoming 
lectures is the following: 

November 4, L. H. Cragg, McMaster 
University, “Dilute Solution Viscosity.” 

December 2, W. R. Smith, Godfrey L. 
Cabot, Inc., “Some Recent Aspects of 
Reinforcement.” 

January 6, 1956, R. C. Osthoff, General 
Electric Co., “Polymerization of Organo- 
siloxanes.” 

February 3, E. E. Hardy, Mobay Chem- 
ical Co., “Polyurethanes, A New Plastic 
Technology.” 

March 2, W. O. Baker, Bell Telephone 
Co., “Polymer Carbon.” 

April 13, H. G. Cassidy, Yale Univer- 
sity, “Preparation and Properties of Elec- 
tron Exchange (Redox) Polymers.” 


Rheological Meeting Shedue, 


The Society of Rheology ill hoy 
annual meeting at the Henry Hudy 
Hotel, New York, N. Y., November } 
with 20 papers scheduled for ‘ 
on a wide range of pertinent 
cluding four to be given Frid; 
November 4, on the rheolo; 
meric materials. 


Tesentatia 
ubjects 
Y Mommy 
. . of Poh 
Discussions on the pi, 
ticity of metals, flow phenomen 

geological studies, hypoelasticity, , 
determination of dispersion structur 

viscometry will compose the remaing 
of the agenda. Programs and furthe; id 
tails may be obtained from F. D. Dey 
Bakelite Co., Bound Brook, N. J} 
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PLASTICS TECHNOLOGY will | 
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per copy. 
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to have a complete file so 
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of these 3 issues. 
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386 Fourth Avenue, 
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Automotive Engineers Meet 








The West Coast golden anniversary 
meeting of the Society of Automotive En- 
gineers Was held at the Hotel Multnomah, 
Portland, Ore., on August 15-17. A num- 
ber of papers were presented at the meet- 
ing, some pertaining to the plastics field. 
Summaries Of these papers follow: 
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“Automotive Applications for Zytel Ny- 
jon Resin.” John D. Young, polychemicals 
department, E. I. du Pont de Nemours & 
Co., Inc., Wilmington, Del. The importance 
of molded nylon as an automotive engi- 
neering material stems from its excellent 
combination of properties, and from such 
economic advantages as rapid mass pro- 
duction and lightness of weight. Mechani- 
cal strength is illustrated by its use in a 
passenger car door-lock wedge. Nylon’s 
resiliency is brought out by its damping of 
door vibrations, and the no-lubrication 
feature eliminates the possibility of stained, 
greasy clothing. Greater latitude in design 
is possible, since close tolerances are not 
required. 

Other applications for nylon include the 
front seat back stop, noiseless gears, brake 

will pedal bushings, window regulator roller, 

and the automatic transmission selector 

panel. Nylon performs heavy-duty jobs 

fii, forming the eight main hanger bush- 

mings and 16 shackle bushings in a torsion 

| bar, tandum axle trailer. In this particular 

| application nylon bore loads up to 1,800- 

2,000 pounds per square inch. Nylon bush- 

‘Hm ings have been used in the brake camshaft 

lime assembly, and its heat and electrical re- 

sistance permits its use in coil forms, bear- 

num- Me '0g retainers, fuse holders, voltage regulator 
Im bases, and the windshield wiper motor. 

ex: | 


wish “Plastic Bodies Can Be Repaired.” Henry 
le so Jennings, Fleet Owner, Strick Trailer Co., 
‘ intentionally damaged a glass fiber-rein- 
pies forced polyester panel to demonstrate the 

|e Material’s ease of repair. An area extending 
\2 inches in all directions from the break 
was thoroughly cleaned with a standard 
solvent. Sanding about six inches around 
the fracture is required, with greater pres- 
copy sure exerted at the hole to produce a Vee 
or scarf. Glass cloth patches are cut, 
the first overlapping the break by about 
wo inches. The number needed depends 
upon the thickness of the panel, one being 
required for each 25 mils. 

Resin is then mixed and added in about 
the ratio of 2:3, painting successive coats 
over each patch. A sheet of cellophane is 
laid over the injured area and smoothed 
out with a squeegee. This is allowed to 
remain while a smooth pressure plate is 
applied for about an hour. Further sanding 
should compensate for any shortcomings; 
however, more resin and power-tool buffing 
are needed to produce a sheen. 
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“Design Factors to Be Considered.” 
Woldemar Schultz, Ford Motor Co. The 
problem of how to design to take advan- 
tage of this new material (reinforced 
plastic) was discussed in terms of com- 
parative ratings of material costs as 
against weight, curves of constant flex- 
ural and tensile strength, buckling, and 
compression. Integration (using diecasting 
shapes and primary bonding) allows 
strength where needed; permits weight 
saving; enhances strength through con- 
tinuity of structure; reduces deflection 
under load through increased fixity of 
joints; and eliminates rivets, bolts, and 
sundry fasteners while also reducing di- 
mensional coordination problems. Finally, 
in considering the passenger car body, a 
complete stress analysis of steel and plastic 
body deflections can and should be made 
for comparative purposes. 


“Properties of Glass Fiber Reinforced 
Plastic.” John G. Coffin, Chevrolet Motor 
Division, General Motors Corp. Available 
engineering data covering the mechanical 
and physical properties of reinforced 
plastics as a structural automotive material 
were reviewed. The discussion was limited 
primarily to molded panels containing ap- 
proximately 40% glass, 15% filler, and 
45% resin. Mechanical properties, with the 
exception of compressive strength were 
found to increase in direct proportion to 
the glass content and comparisons were 
based on 20-gage S.A.E. 1010 steel as op- 
posed to 0.100-inch thick plastic. Most of 
the reinforced plastic supplied to the auto- 
motive industry is about three times as 
thick as the steel it replaces, though only 
one-half the weight. Trebled thickness com- 
pensates for the greater strength of steel 
in terms of psi., and the crux of the plastic 
problem actually involves a compromise 
between stiffness and resilience. Eight 
charts comparing properties of steel and 
plastics were included, and it was pointed 
out that these new engineering materials 
have a permanent, ever-broadening place 
in the automotive industry. 


“Glass Fiber Reinforcement.” C. E. 
Hoover and Ralph Sonneborn, Owens 
Corning Fiberglass Corn. Glass fibers as re- 
inforcements for plastic offer greater me- 
chanical strength than bulk glass. Chopped 
strands, rovings, non-woven reinforcing 
mats, milled fibers, yarns, surface and over- 
lay mats, woven fabrics, and rove cloth are 
formed from a lime-alumina-borosilicate 
glass that is relatively soda-free. Common- 
ly referred to as “E” glass, the fibers make 
possible great design latitude, as well as 
variations in strength, rigidity, cost, produc- 
tion methods, and directional character- 
istics. Individual filaments are available in 
several diameters from 0.0002-0.001 inch, 
and are said to possess a tensile strength 
of about 400,000 psi., regardless of diam- 
eter. Manufacture of the basic fiber and 
glass surface treatments were also dis- 
cussed in detail. 





“The Development of Reinforced Plas- 
tics in Commercial Vehicles.” Stanley S. 
Wulc, Consultant. In order to grow, the 
reinforced plastics industry must have an 
abundance of supervisory personnel, raw 
material quality control, finished parts con- 
trol, and developmental research labora- 
tories. Plastic elements have gradually been 
introduced in trailers, as doors and liners 
for refrigerated equipment, skylights, and 
plastic side panels, which have finally led 
to an all-plastic body. 

Price is often mentioned as a deterrent 
to the widespread use of plastics for ordi- 
nary-type trucks, While it is true that alu- 
minum and steel are cheaper materials, the 
price of plastic tooling for steel is ap- 
proaching that of steel tools for reinforced 
plastics. Plastics are a must for conveying 
corrosive chemicals, and certain fleet own- 
ers find it profitable, advertising wise, to 
have plastic trucks molded in identifying 
shapes. 





Name TAPP! Plastics 
Committee 


TAPPI, the Technical Association of the 
Pulp & Paper Industry, will hold its Na- 
tional Plastics Meeting in Brooklyn, N. Y., 
on November 14 and 15, 1955. Theme for 
the meeting is “Fibers and Plastics for 
Laminates,” and the following committee 
members have been appointed by J. C. 
Pullman, chairman of the group: general 
chairman, H. F. Mark, Polytechnic Insti- 
tute of Brooklyn; technical program chair- 
man, W. L. Hardy, Foster D. Snell, Inc.; 
and local arrangements chairman, R. Lin- 
denfelser, American Cyanamid Co. Mr. 
Puliman and V. C. Stannet, chairman and 
secretary, respectively, of TAPPI’s plastics 
committee, are also members of the Na 
tional Meetings Committee. 





SPI Pacific Coast Section 
To Cruise Hawaiian Islands 


The annual meeting of the Pacific Coast 
Section, SPI, will open with technical meet 
ings at the St. Francis Hotel, San Fran 
cisco, Calif., on March 28. Later in the 
day the delegates will board the Airline 
for passage to Hawaii, during which time 
meetings will be covering topics of interest 
to management, administrative, and pro- 
duction personnel. April 2-7 will be play 
time, with the annual business meeting 
scheduled for one day only. 

Registration fee for the conference will 
be $15, which covers all Society-sponsored 
meetings. Minimum price for the round 
trip and all shore activities is $570 plus 
tax. An initial deposit of $50 should ac 
company applications for space, and cabin 
assignments will be made on a first come, 
first served basis. All inquiries should be 
addressed to SPI Transportation Com 
mittee, 18 North First Ave., Arcadia, Calif 
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NEWS of the INDUSTRY 





Epoxy Resins Cut Die Costs 


Savings up to 50% have been obtained 
by Teicher Mfg. Co., Flushing, N. Y., 
using Marblette epoxy resins to cast drop 
hammer dies instead of the lead and 
kirksite tooling formerly used. These 
savings are not based on material costs 
alone, but rather on such factors as 
speed in making and renovating the tools, 
elimination of shrinkage, and reduction of 
finishing time. 

Since the weight of the punch is not a 
controlling factor on power presses such 
as the Ceco stamp, Teicher has found the 
durable plastic dies to be particularly ap- 
plicable. One operation calls for dies to 
form blanks of 0.064-inch aluminum. The 
plaster mock-up can be made from loft- 
ings, and need not be oversized. Marblette 
#614 was poured into the plaster mold 
after the retaining wall was fitted and 
coated with parting agent. Oven cure 
followed according to specifications. The 
aluminum-filled epoxy die then was utilized 
to cast the punch. 

With a surface casting resin such as 
Marblette #618, a lead core was sus- 
pended in a predetermined amount of resin 
to obtain a %-1 inch face. Wax lay-up 
was used to form metals of greater 
thickness. On the Ceco press, as many as 
250 pieces were run before erosion re- 
quired refacing. This refacing operation 
was accomplished in about four hours. 





General, Respro to Merge 


The General Tire & Rubber Co., Akron, 
O., will ask its stockholders on October 10 
to approve the merger of Respro, Inc., 
Cranston, R. I., into General’s plastics 
operations. With the necessary majority 
of Respro stockholders already having ap- 
proved the proposed arrangement, the 
merger appears to be a foregone conclu- 
sion. 

Under the terms of General's offer, the 
basis of the merger would be an exchange 
of 6% shares of Respro’s capital stock 
for one share of General’s 5% Cumulative 
Preference stock, $100 par value. Respro 
and its subsidiaries, which include United 
Lace & Braid Co., Lion Products Co., and 
United Chemicals, Inc., manufacture shoe 
materials, electrical tapes, insulation, and 
various types of fabrics, such as impreg- 
nated, coated, woven, unwoven, and rub- 
berized. 

Upon final approval of the merger, 
Respro would be operated as a division 
of General Tire under the present Respro 
management, according to William O'Neil, 
president of General Tire. 
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Molds Impact Phenolic Doors 


Scratch resistant impact-phenolic doors 
are now standard equipment on all models 
of Leeds and Northrup’s new Speedomax 
H recorders, controllers, indicators, and 
Series 60 control units. Compression 
molded by Auburn Button Works, Auburn, 
N. Y., the instrument doors feature a high 
strength-to-weight ratio and a “built-in” 
finish which requires no additional finish- 
ing or touch-up. 

Strengthening ribs, chart and control 
openings, and groove for a gasket are all 
provided in the mold design. Tappings for 
door hardware and the application of door 
front decal are performed by the molder. 





Reichhold Opens 34th Plant 


A new plant for the production of 
Plyophen liquid and powdered phenolic 
resins has been opened by Reichhold 
Chemicals, Inc., in Kansas City, Kan. 
Occupying an eight-acre site, the unit in- 
cludes a refrigerated warehouse as well as 
a laboratory-office building. Future plans 
call for construction of a formaldehyde 
plant and, eventually, manufacture of 
RCI’s full line of chemicals and resins. 

The Kansas City facility is expected 
to supply raw materials easily and conven- 
iently to local manufacturers of fibrous 
glass-resin products. L. C. Brandt will 
serve as plant manager, and A. L. Wooten 
as technical director. 





Installs Laminating Equipment 


Laminating and coating equipment, re- 
portedly capable of producing roll or 
sheet widths up to 54 inches and gages 
from 0.00025 up, has been installed by 
Gomar Mfg. Co., Newark, N. J. In- 
tended primarily for custom production, 
the machines will laminate foil to plastic or 
paper, plastic to plastic, polyethylene to 
cellophane, and vinyl to cloth, as well as 
coat with heat-sealing adhesives. 

The new equipment is said to operate 
at phenomenal speed, and with economy 
of operation. Packaging firms and others 
are invited to submbit specifications for 
estimate and quotation, without obligation. 





UCC to Erect Skyscraper 


Union Carbide & Carbon Corp., New 
York, N. Y., will erect a 41-story building 
on the entire block between Park and 
Madison Avenues, and 47th and 48th 
Streets, in New York City, to house the 






home offices of itself and its div sions ai 
subsidiaries. More than 3,000 of the fir 
employes will be assigned to the ney 
structure. 

Cost of the proposed buildine js gy 
mated at 40 million dollars, and Occ 
pancy is scheduled for some time ;, 
1958. The New York Central Railroa: 
holds an option on the block-sq 
town site, which Union Car 
purchase. The building will be 
by Skidmore, Owings & Merrill. 
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Buys Plastic Hose Firm 


American Hard Rubber Co., New Yoy 
N. Y., has announced its purchase of th 
assets of Industrial Synthetics Corp. and jy; 
subsidiary, Supplex Corp., both of Ga 
wood, N. J., manufacturers of plastic lay; 
sprinklers and garden hose. 

Albert A. Kaufman, president of Indy: 
rial Synthetics, will rema‘n in an actiy 
executive capacity, and will also join the 
management group of American Hard Rub 
ber as a consultant to expedite develop 
ment plans of the company, according 
V. T. Norton, president of American Har 
Rubber. 





New Rohm & Haas Laboratory 


A new plastic research and development 
laboratory has been built by Rohm & Haas 
Co., at its Bristol, Pa., plant to house the 
firm’s design staff, customer service groups 
and plastics research personnel. A larg 
chemical laboratory for high-polymer re 
search, and a cast sheet semi-works fo 
evaluation limited production of exper 
mental compounds are also included 
the 14,500 square foot structure. 

Architecturally, the building serves as a 
showcase for the company’s acrylic plasti 
products. Plexiglas is used for daylighi 
control glazing, and as a diffusing me 
dium for large-area lighting. Extrude 
sheets suspended in an unconvention 
semi-tubular pattern form a _ luminous 
ceiling which reportedly provides hig 
quality lighting at low cost. 

The main entrance, as shown in the a 
companying photograph, is flanked > 
translucent awnings of V-rib  Plexigla 
which control heat and glare. These are 
supported by square aluminum tubing 
Company engineers were responsible for 
the mechanical design, and the Rohm 4 
Haas engineering department served ® 
general contractor. 





Rohm & Haas plastics lab features 
acrylic glazings 
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> New 

» esi: MPlant Maintenance Confab 

OCCy. : 

op. The 7th annual Plant Maintenance & 


agineering Show and Conference will be 
id in Convention Hall, Philadelphia, Pa., 
snuary 23-26, 1956, and it is expected that 
»bout 400 exhibitors and 2,500 engineers 
ill participate, according to Clapp & 
Poliak, Inc., New York, N. Y., producers 
f the event. 

The steady trend toward automation in 
\merican industry has increased the im- 
portance Of the affair, since the workman 
who formerly operated the machine now 
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York ~aintains it. Further details may be ob- 

of the HM. ined from*Clapp & Poliak at 341 Madi- 

- I MiB on Ave., New York 17. 
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“i BBPurchases Bolta-Carpart 

velop Don R. Mitchell, president of Mitchell- 

ng to MmBentley Corp., recently headed a group 

Har’ Miwhich purchased complete control of Bolta- 
arpart, Inc., Owosso, Mich. The firm, 
which will be known as Mitchell Plastics, 
Inc., manufacturers molded plastic parts 
for the automotive, refrigeration, radio, 
television, and packaging industries. 

ry William F. Mitchell has been elected 

>ment president of the new corporation; B. M. 

Haas Maggs, executive vice president; Scott 

e the [ag alker, vice president and general man- 

oups, eee’: Thomas S. Drabek, vice president 

wl and sales manager; and Clyde N. Wilson, 

- Pe secretary and treasurer. 

§ 10 

xper 

ed ii 

‘ost MYinyl-Fabric Combinations 

igh HBORer Production Economies 

lo _ Vinyl sheeting backed with nonwoven 

tions fabric materials is said to offer numerous 

inow gouomies for such automotive upholstery 

hiet items as door paneling, scuff pads, and 

, vat bolsters. The nonwoven fabric pro- 

i a, vides strength and support to the exterior 

1b vinyl sheet, and eliminates the need for 

righ heavier and costlier backing materials. 

2 ore According to H. R. Thies, general man- 

ibing. ME 2* Of Goodyear Tire & Rubber Co.'s 

> for chemical division, the firm’s Chemigum 

m & (ag “tices are used in the manufacture of non- 

“e woven fabrics to bind the fibers and give 


equalized strength in all directions. He 
cited Lantuck, a product of West Point 
Mfg. Co., West Point, Ga., as typical of 
the nonwoven materials now being used in 
the late-model cars. The fabric is welded 
lectronically to the vinyl sheet, which is 
the only material visible after installation. 
Another combination of latices, Chemi- 
tum and Pliovic, is said to give better abra- 
‘ion resistance and tensile strength to 
fabrics, as well as superior adhesion and 
oil, grease, and solvent resistance. The 
resultant coated materials have been used 
of packaging, rug backings, and binders. 
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Fiberglass-reinforced plastic panels form spire 
over rocket swings at amusement park. 


Amusement Center Displays 
Use Fiberglass Panels 


Because of their decorative beauty and 
resistance to punishment, translucent fiber- 
glass-reinforced plastic panels made by 
Alsynite Co. of America, San Diego, 
Calif., have been found ideal for use in 
various concessions at the Forest Park 
Highlands amusement center, St. Louis, 
Mo. Approximately 1,500 square feet of 
Fiesta Series 150 Alysnite panels were 
used for the installations. 

Included in the displays were an inside- 
lighted spire of red and yellow panels 
over the rocket swings (see accompanying 
photograph), and white and green back- 
drop panels for the water pistol shooting 
game. In the latter application, the plastic 
panels neither warp nor require painting 
despite their being wet down continuously. 





Polyethylene Watering System 


Extruded polyethylene tubing supplied 
by Bakelite Co., New York, N. Y., is 
being used in a new greenhouse watering 
system developed by Greco’s Greenhouses, 
Middletown, Conn. Light in weight and 
extremely durable, the installation report- 
edly pays for itself within six months in 
terms of labor cost savings. 

Accurately spaced holes are punched in 
the tubing, the angle determining the direc- 
tion of flow. Water under pressures as low 
as one pound per square inch is used to 
irrigate greenhouse benches up to 100 feet 
in length. Black polyethylene is used to 
prevent the penetration of light, thereby 
preventing the growth of algae and assur- 
ing free flow. Chemically resistant, the 
tubing may be used to deliver liquid fer- 
tilizers to the plant roots. 

Supplied in compact rolls, the tubing 
can be installed within a few minutes. 
Equipment for watering a 100-foot carna- 
tion bench is estimated to cost less than 
half as much as labor to hand water it 
for one year. 


Dow Aids Technical Education 


More than $300,000 has been allotted ' 
by Dow Chemical Co., Midland, Mich., 
to colleges and universities for the advance- 
ment of science and engineering during the 
academic year 1955-1956. According to 
Dr. Leland I. Doan, Dow president, the’ 
firm feels that industry has an obligation 
to society to help support education as an 


important instrument in industrial and 
cultural progress. 
Approximately one-third of the allot-’ 


ment is earmarked for the establishment of 
graduate fellowships and undergraduate 
scholarships for deserving students. An- 
other third goes toward expansion of the 
schools’ operating programs, and the re-~ 
mainder is intended to finance specific . 
research projects. Recipients are chosen 
in all cases by the fellowship committees 
of the various schools. 





Australian Reps 


Australia will soon be producing 
Campco thermoplastic sheeting, including 
GM high gloss modified styrene, under 
license from the Campco Division, Chicago . 
Molded Products Corp., Chicago, Ill 
Moldex, Ltd., of Melbourne, will manufac 
ture the sheets which will be marketed 
through Mulford & Co., Pty. Ltd. The 
latter firm maintains offices in both Mel! 
bourne and Sydney. 

The licensing arrangements include the 
interchange of technical information on 
methods, processes, and machinery. Aus 
tralian personnel will be trained here in 
manufacturing and merchandising methods 





Builds 29-Foot Plastic Boat 


The Dyercraft “29” Sport Fisherman, 
said to be the first 29-foot plastic boat to 
be built on a production basis, has been 
constructed by Anchorage Plastics Corp., 
Warren, R. I. The boat is made of the 
company’s Dyeresin processed fiberglass 
and polyester resin. Anchorage built the 
first 36-foot LCVP’s for the Navy in 1946, 
and in 1950 built a 42-foot auxiliary ketch 
that is claimed to still be the largest one- 
piece plastic hull constructed to date. 
Other experience by Anchorage includes 
the building of 40-foot utility boats for the 
Coast Guard and 33-foot auxiliary sloops. 
From its experience and that of its cus- 
tomers, Anchorage is convinced that boats 
of moderate size can be built successfully 
of reinforced plastics, and that such boats 
give more satisfactory service than those 
made of previously-used materials. 





Dyercraft boat made of fiberglass-reinforced 
polyester. 
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Petrothene Resin Grades 


A realignment of grade numbers on its 
Petrothene polyethylene resins has been 
announced by U. S. Industrial Chemicals 
Co., New York, N. Y. Resins have been 
grouped into 100, 200, and 300 series which 
are available from the company’s plant at 
Tuscola, Ill., and from warehouse points 
at Anaheim, Calif.; Chicago, Ill.; Cin- 
cinnati, O.; Jersey City, N. J.; and New 
Orleans, La. 

Two resins are in the 100 series which 
is designed for applications demanding 
outstanding properties. These resins are: 
Petrothene 100, a film-grade resin of good 
transparency and medium flow, for use 
in tubular film extrusion and blow mold- 
ing and Petrothene 110, a film-grade resin 
of good transparency, superior slip prop- 
erties, and medium flow, for use in tubular 
and sheet film extrusion. 

The 200 series, intended for general use, 
consists of the following five resins: Petro- 
thene 200, an all-purpose molding and ex- 
trusion resin that is particularly suitable 
for making film and small molded parts; 
Petrothene 201, a medium to high flow 
resin for molding, extrusion, paper coating, 
and blow molding; Petrothene 202, a high 
flow resin for coating applications and the 
injection molding of large parts; Petrothene 
203, a medium to high flow resin for paper 
coating and injection molding of parts 
stiffer than those obtained with 202: and 
Petrothene 210, a resin of good trans- 
parency and supericr slip properties for 
sheet film extrusion. 

The 300 series is especially adapted to 
wire covering and electrical insulation 
applications. 








Produces Isocyanates in Canada 


Robinson Collo Canada, Ltd., a joint 
enterprise of Robinson Cotton Mills, Ltd.. 
and the American Collo Corp., Ridgefield, 
N. J. has undertaken the manufacture of 
Collo Allfoam at Woodbridge, Ont. A ver- 
satile synthetic foam based on polyure- 
thane, Collo Allfoam has been manufac- 
tured in the United States by the American 
Collo Corp., and will be produced in 
Canada under a license granted by Mobay 
Chemical Co. 

The Woodbridge plant is expected to be 
in full operation by the end of September, 
supplying foam in a variety of densities, 
pore structures, sizes, and shapes. Con- 
tinuous slabs averaging 20 yards in length 
have been produced by the U. S. outfit in 
thicknesses to eight inches, and widths up 
to 54 inches. Densities vary from 2-10 
pounds per cubic foot. The thermal insu- 
lating power shows a K factor of about 
0.033 Kgs. cal/Mh°C., twice that of cork. 

American Collo was an offspring of 
Collo-Rheincollodium GmbH, the German 
company which pioneered polyurethane 
foams in Europe. Rolf Moroni, who in- 
troduced the foam on the market, is 
actively connected with the American 
firms which, therefore, are in a position 
to draw on the accumulated experience of 
seven years extensive research and de- 
velopment. 
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New Durez Plant Operating 


Production of Durez phenolic molding 
compounds has begun at the new $5,000,- 
000 Kenton, O., plant of Durez plastics 
division, Hooker Electrochemical Co., 
Niagrara Falls, N. Y., according to John 
F. Synder, Sr., Hooker vice president. 

The plant is completely modern and 
employes unique automation techniques, 
Mr. Snyder said. Phenol and formaldehyde, 
the raw materials of the phenolic mold- 
ing compounds, are supplied by Hooker’s 
North Tonawanda, N. Y., plant. The mold- 
ing compounds are sold to custom molders 
and to manufacturers. 





Hoover Vacuum Uses PVC Parts 


Eight different parts on the Hoover Co.’s 
new Model 82 vacuum cleaner are made 
from B. F. Goodrich Chemical Co.’s Geon 
vinyl resin, reportedly offering numerous 
advantages over previous models. The 
Ultraflex hose combines 100% extensibility 
with much better aging qualities than the 
regular fabric-type hose, and can be 
cleaned with a damp cloth. 

The vinyl furniture guard serves a dual 
purpose, acting as a decorative bumper 
strip and as an air-tight seal between the 
two halves of the container. Vinyl litter 
pickers replace bristle brushes, offering 
longer life and ease of cleaning. The four 
nozzles, hose grips, and the extension tube 
gasket also consist of Geon. Greater econ- 
omy was possible with PVC, due to its 
shorter molding cycle. 





Baker Brothers Expands 


Increased demand for its newly designed 
50-, 75-, 100-, and 150-ton automatic com- 
pression presses has necessitated the secur- 
ing of larger facilities by the plastic press 
division of Baker Brothers, Inc., Toledo, 
O. The new quarters at 1000 Post Street 
reportedly permit closer association be- 
tween sales and engineering, allow increas- 
ed production, and permit expansion. 

Baker’s new presses are said to be the 
first completely new compression auto- 
matics introduced to the plastics industry 
in several years. The firm also manufac- 
tures standard and special machine tools. 





New Battelle Chem Building 


A $1,400,000 chemistry building has 
been added to the facilities of Battelle 
Memorial Institute, Columbus, O. The 
four-story red brick structure now houses 
seven of the nine divisions of the depart- 
ment of chemistry, as well as one en- 
gineering division, and gives the Institute 
about 50% more laboratory space for 
chemical research. 

In addition to laboratories for organic, 
inorganic, analytical and physical chemical 
research, snecialized facilities are provided 
for rubber, plastics, coatings, paper, 
leather, and lubricant technologies, the 
Institute says. Areas for plastics and rubber 
processing and for chemical engineering 
pilot-plant studies are also available. 





Sierra Electric Corp.'s new facility in Gy. 


dena, Calif. 


annt 


Sierra Opens Gardena Plant Ho 


1 

Consolidation of five different operations The 
has been accomplished with the opening J. 1 
of Sierra Electric Corp.’s new plant x of I 


Gardena, Calif. The firm, which manufac and 


tures electrical devices, plastic product; visi 


and electronic components, hopes to triple tion 
its productive capacity as well as provide cap 
for enlarged research and engineering de pos 


partments. ( 
The facility is located on a 10-acre site of 
just southwest of Los Angeles, abutting Vai 
the projected Harbor Freeway. The two Th 
story office building is separated from the 
main factory building by a spacious pati 
area. A_ separate building houses the 
boilers, pumps, and heavy power equip Ey 
ment, with utilities entering the factory be 
low the floor level. Fluorescent lighting 


col 


power ventilation, and an automatic fire mn 
protection system have been installed gel 

The company, founded in 1918, is re ler 
portedly the Far West’s pioneer plastics a 
molder. Warehouses are maintained ir pli 
Chicago, Atlanta, and New York, and in 
representatives are located in all the etl 


majer cities and abroad. 





pe 
West Coast Chemical Boom © 
al 

“The West, California in particular, 1s a 
destined to play a big role in chemica B 
and plastics processing,” according to John " 


L. Gillis, vice president of Monsant 
Chemical Co., St. Louis, Mo. “Monsant 
has invested about $10,000,000 for ex 
pansion in the state of California alone i 
the past four years,” he continued, “and 
we do not intend to reverse our gears 

Monsanto has been active on the coast 
since acquiring I. F. Laucks, Inc., Seattle 
Wash., in 1944. The firra, a leading manv 
facturer of plywood adhesives and surface 
coatings, also maintained a small plan! 
in the Los Angeles area. In 1950, Monsanto 
built a plant at Long Beach, Calif., for the 
production of styrene molding compounds 
and began another unit in Santa Clar 
for the manufacture of resins and surface 
coatings. 

Chemical industry employment shows 4 
20% gain in the last four years. Neatl) 
every major chemical manufacturer ha‘ 
located at least one plant in California 
since the chemical industry is its own bes 
customer. Petrochemical production is 
the increase, and the chemical industry © 
finding more of its raw materials in the 
oil fields. 
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News 0! the Industry (Cont'd.) 

Monsanto is the sole exhibitor among 
chemicai firms at Disneyland, Calif., 
where a Chemitron symbolizing the eight 
hasic raw materials of manufacturing oc- 
cupies the center of the exhibit. The ex- 
hibit attempts to tell the story of chemistry 
in terms of material progress. Wall dis- 
plays depict the manufacture and use of 
plastics, and numerous plastic items are on 
display and being tested for wear by the 
mor: than 5,000,000 visitors expected 
annually. 





Holiday Absorbs Thermacote 


Thermacote Plastic Products, Inc., and 
Thermacote Mfg. Co., both of Newark, N. 
J.. have become a wholly owned subsidiary 
of Holiday Plastics, Inc., Kansas City, Mo., 
and will be known as the Thermacote Di- 
vision of that corporation. The consolida- 
tion will reportedly increase production 
capacity and place the firm in a better 
position to manufacture point of sale items. 

George K. Frischer is the new president 
of the over-all operation, with Robert 
Vaillancourt remaining president of the 
Thermacote division and Richard Vaillan- 
court, vice president in charge of sales. 





Extruder-Sales Outfit Expands 


Typifying the growth within the plastics 
industry, Jet Specialty Sales Co., Los An- 
geles, Calif., has expanded during the past 
ten years from a one man organization in 
a two-car garage to include an extrusion 
plant, a compression and injection mold- 
ing plant, a tool and die shop, and a poly- 
ethylene fabrication unit. 

New additions are planned for the re- 
cently-opened extrusion plant, which now 
operates from 16-21 shifts of eight hours 
per week. All material produced by Flek 
Corp., its molding subsidiary, is shipped 
and invoiced by the parent firm. Jet also 
maintains controlling interest at Beacon 
Bag Co., which converts Jet’s extruded 
polyethylene tube into bags and containers. 








Mold (right) 
(left) developed at Naval Research Labora- 
tory, Washington, D. C., for underwater ex- 


and finished plastic float 


periments in submarine detection. Molded 
from Koppers’ Dylite expandable polystyrene, 
the float is practically unsinkable, weighs 
only 42 pounds, and can support a weight 
of shout 800 pounds afloat. 
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Employs Polyethylene Closures 


Temporary window coverings of poly- 
ethylene film enables construction work to 
continue during extremely inclement 
weather, according to a number of archi- 
tectural and contracting sources. Bakelite 
polyethylene processed by Visking Corp., 
Terre Haute, Ind., proved successful in 
blocking winds up to 65 miles per hour, 
and permitted brick to be laid on snowy 
days by holding-in heat from gasoline- 
burning hot air heaters. 

Calabro Construction Co., Linden, N. 
J., used approximately 11,000 square feet 
of four-mil Visqueen film for a temporary 
closure on one construction job scheduled 
for the winter months. Translucent, the 
film provided adequate daylight and elim- 
inated the need for installing an elaborate 
temporary lighting system. Supplied in 
100-foot rolls, 13 feet wide, the film is 
available at about the same cost as special 
types of kraft paper currently used. 





Baseball Utilizes Vinyl Tarp 


New rain tarpaulins for the New York 
Polo Grounds are made of Krene, Bake- 
lite’s vinyl plastic, at about 40% of the 
cost of other covers of comparable light 
weight and durability. Moisture resistant, 
the material will not mold or mildew. 

The tarpaulin is flexible and easy to 
handle; seven men can cover the entire 
infield in three minutes and ten seconds. 
Weighing approximately 12 ounces per 
square yard, it is fabricated by laminating 
two sheets of Krene over a layer of nylon 
mesh. 

Known as Nyvel, the material was de- 
veloped by Velveray Corp., New York, 
N. Y., and is available in several weights 
for different applications. Whether joined 
by heat sealing or stitching, the sheets are 
reportedly effective in shielding agricul- 
tural, industrial, and marine equipment 
from wet weather. 





Falls Engineering Builds On 


A plant expansion program which will 
double production, engineering, and office 
space is being undertaken by the Falls 
Engineering & Machine Co., Cuyahoga 
Falls, O. An 80-foot frontage south of 
the present unit has been purchased, and 
a one-story brick building has already been 
erected for occupancy by the engineering 
offices of Campbell Machinery Develop- 
ment Co. The latter firm designs FEMCO- 
Built machinery for plastics and rubber 
manufacturers. 

A new addition will house the shipping 
and receiving departments, the paint and 
carpenter's shop, and material storage. 
Space formerly occupied by Campbell has 
been diverted to assembly of heavy ma- 
chinery, and to shop and office space. Falls 
Engineering entered the manufacturing 
field with a line of molded V-belts, and 
has expanded to machinery such as split- 
ters, cushion cutters, and die cutters. 


In Brief ... 


Synthane Corp., Oaks, Pa., manufactures 
and fabricator of laminated thermosetting 
plastics, has announced the removal of its 
Rochester, N. Y., sales office from 1013 
Genesee Valley Trust Building to 137 
West Commercial St., East Rochester, N. Y. 


Monsanto Chemical Co.’s organic chem 
icals division, St. Louis, Mo., has an- 
nounced that its di-isooctyl phthalate was 
approved by the Food and Drug Admin- 
istration as non-toxic. Films prepared with 
Monsanto’s DIOP are approved for wrap- 
ping foods having a high water content 


E. I. du Pont de Nemours & Co. Inc., 
Wilmington, Del.’s employe magazine, 
“Better Living,” has stated that synthetic 
fibers, antibiotics, and synthetic plastics 
take top rank as the most useful chemical 
developments of the last 35 years. The 
authority for this statement, which ap- 
peared in the May-June issue, was a survey 
by a panel of nine experts in the fields of 
science, education, and publishing, who 
were asked to make the selection to mark 
Chemical Progress Week, May 16-21. 


Atlas Powder Co., Wilmington, Del 
has awarded to eight top chemistry and 
engineering students scholarships of $1,000 
for their senior year in college. In addi 
tion, the students will be given a chance 
to gain practical experience this summer 
by employment in one of Atlas’ explosives, 
chemicals, or activated carbons plants, 
or in the firm’s research laboratories. 


Molded Products Division, Admiral 
Corp., has announced a change in address 
from 4533 West Harrison St., Chicago, 
Ill., to P. O. Box #338, West Chicago, 
Ill. 


Synthane Corp., Oaks, Pa., received an 
honor award for maintaining a no-lost- 
time accident record during the recent 
Inter-Plant Safety Achievement Contest 
sponsored by the Philadelphia Safety 
Council of the Chamber of Commerce. 
One hundred and sixty-one companies in 
the Greater Philadelphia area participated. 


Hooker Electrochemical Co., Niagara 
Falls, N. Y., has announced that three 
Hetron fire-resistant polyester resins have 
been given temporary approval by Wright 
Air Development Center, Dayton, O., for 
use in military and civilian aircraft com- 
ponents. 


Monsanto Chemical Co.’s plastics divi- 
sion, Springfield, Mass., has designed and 
built a four-room exhibit demonstrating 
the use of plastics in the home. The dis- 
play, called “Monsanto Plastics Festival,” 
was featured May 9-23 at Famous-Barr’s 
department store, St. Louis, Mo. 
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News from Abroad 








Plastics in Argentina 


‘Phenolic molding powders are the prin- 
cipal plastics materials currently being pro- 
duced in Argentina, with four primary and 
five small manufacturers. Production 
reached 1,600 tons in 1954, the third suc- 
cessive year showing an increase. Maxi- 
mum potential is estimated at 3,600 tons 
annually. 

Three firms produce urea molding pow- 
ders and, although exact figures are not 
available, annual production has been esti- 
mated at 500 tons by trade sources. The 
country’s capacity is much higher than 
indicated, having been restricted by com- 
petition with lower-priced imported prod- 
ucts. About 100 tons of urea-melamines 
are produced annually by one firm, largely 
for the textile industry. 

Three Argentine companies produced 
approximately 400 tons of phthalic alkyds 
and 200 tons of maleic alkyds in 1954, 
practically all of which was consumed by 
the paint industry. Casein plastics are 
being manufactured, but no statistics are 
available. 

Plans have been drawn for the manu- 
facture of newer materials, and the gov- 
ernment has approved two projects for 
manufacturing polystyrene and polyethyl- 
ene film. Vinyl materials are currently 
under consideration. With respect to mold- 
ing, compression predominates with 500 
firms of all sizes existing throughout the 
country.There are also 100 injection mold- 
ers, 18 extruders, and two firms for calen- 
dering film. 





Low Pressure Polyethylene 


Of all the plastics exhibited at the Han- 
over Industrial Fair in Germany from 
‘April 23 to May 3, 1955, probably none 
drew more attention than Hostalen, the 
low pressure polyethylene produced by the 
Farbwerke Hoechst, A.G., Frankfort a.M., 
by the Ziegler process and shown for the 
first time in various applications. There 
were foils, tubes, pipe, and household 
molded articles made by extrusion and in- 
jection molding. Hostalen can be produced 
in bright colors by the incorporation of 
inorganic pigments and, because of its 
relatively high dimensional stability and 
rigidity, can make thin-walled bottles and 
hollow goods that are sterilizable at tem- 
peratures up to 110° C. The material is 
expected to find wide use as sheathing for 
cables, pipe for conveying cold water, and 
in coating and lining objects by the whirl- 
sintering or flame-spraying processes. 
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Hostalen, which is produced in the form 
of a powder, is claimed to be more wear- 
resistant and rigid than high pressure poly- 
ethylene, and also has a higher molecular 
weight, higher degree of crystallinity, and 
higher softening point. According to pro- 
visional data, it has specific gravity of 0.94; 
melting range of 128-135° C.; tensile 
strength of 190-210 kg. sq. cm.; elonga- 
tion of 300-800%; indentation hardness 
(steel ball 5 mm. in diameter, pressure 
25 kgs., at 20° C. for 10 or 60 seconds) 
of 301-341 kg. sq. cm.; and dielectric 
strength of about 60 kv./mm. It can be 
used within a temperature range of —30° 
to +80° C. under mechanical stress. 





French Silicone Production 


The French Societe Rhone-Poulenc has 
been operating its large new silicone fac- 
tory, the first in France and the most 
important in Europe, located near Saint- 
Fons (Rhone), for about a year now. The 
company first became interested in silicones 
in 1943 when investigations were quietly 
carried out so that samples of silicones 
could be submitted to certain industries 
in France by the end of 1945. The first 
patent was applied for in March 1946 and 
manufacture started soon thereafter. Sub- 
sequently, arrangements with American 
concerns enabled Rhone-Poulenc to im- 
prove its process. Before long, it became 
clear that a separate and independent fac- 
tory, with its own research department 
and testing laboratories was necessary, and 
“Les Carrieres,” as the new silicone under- 
taking is called, was established. 





Joint Production Enterprise 


In connection with the above, the Kohle- 
Ol-Chemie G.m.b.H. has recently been es- 
tablished at Gelsenkirchen, Germany, as 
a joint enterprise for research and develop- 
ment in olefine chemistry, with the pur- 
pose of producing plastics from olefines 
based on coal and petroleum. The founder 
firms, from the German petroleum steel 
and chemical industries, respectively, are 
the Deutsche Erdol A.G., the Mannesmann 
A.G., and Farbwerke Hoechst, who have 
equal shares in the capital of 15,000,000 
DM. A factory is to be built for the pro- 
duction of polyethylene by the Ziegler 
process which is expected to begin operat- 
ing in the spring of 1957 with an initial 
annual output of 24,000 tons. 









Non-Toxic Tin Stabilizers 


The use of dibutyl tin comp: unds j 
stabilize PVC is limited by the act thy 
they are toxic to sime extent. Investig, 
tions carried out at the Institute for (;. 
ganic Chemistry T.N.O., Utrecht, Nether. 
lands, and by certain organizations, hay 
shown that this toxicity is a propery 
chiefly of the lower alkyl tin compound 
and decreases rapidly when alky! group, 
are lengthened to more than four carbop 
atoms. The Utrecht institute and th 
Plastics Institute T.N.O., Delft, collabo. 
rated on investigations on suitable highe, 
dialkyl tin compounds and promising 
sults have already been obtained, although 
work on the problem is still in an ear) 
stage of development. It was found thy 
di-n-octyl tin maleinate and di-n-octy! tip 
laurate have stabilizing effects of the same 
order as the corresponding butyl com 
pounds but, unlike the latter, are not a 
all toxic. The Utrecht institute has also 
been able to discover a simple method 
of preparing n-octyl tin compounds, 





German Plastics Institute 


The foundation stone of the Germar 
Plastics Institute, which is being erected 
on the grounds of the Technical Institute 
Darmstadt, was laid on May 26, 1955 
in the presence of a distinguished gather 
ing from official and scientific circles. Dr 
L. Kollek, the president of the Plastics 
Research Association, reviewed the re 
building of the German plastics industry 
which in 1945 had practically ceased t 
operate, but by 1954 was able to produce 
about 340,000 tons of plastics. He told 
how the strenuous efforts of the General 


Association of the Plastics Processing 
Industry and the Association of the 
Plastics Producing Industry and Allied 


Branches had resulted in the founding of 
the German Society for Plastics Research 
on July 28, 1953, with the aim of estab 
lishing a German Plastics Institute. 





Plastics in South Africa 


Local production of plastic goods in 
South Africa has been hampered some- 
what by a preference for British imports: 
however, several companies are now manu- 
facturing plastic toys at competitive prices 
South African enterprise in the toy field 
has not been wanting, and a Johannesburg 
firm has marketed a tubular plastic con- 
struction toy comparable to our Tinkertoy 

Another company has developed a floor 
covering consisting of plastic bonded to 
foam rubber. Available in solid colors and 
in embossed designs, it is reportedly very 
durable. A third Johannesburg corporation 
manufactures Perspex novelties, jewelry, 
display stands, and engraved plastic signs. 
Perspex dishes are made by a firm in N tal. 
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News from Abroad (Cont'd) 
al 


Plastics in East Germany 


Synthetic resin production in the Soviet 
Zone of Germany has been confined 
almost entirely to phenolics and mel- 
amines, according to West German trade 
sources. Ureas, silicones, and laminated 
glass fiber are said to be in the initial 
stages of development. 

A research institute has been established 
n Leipzig which, among other activities, 
will study processing techniques and tech- 
nological applications of plastics. The 
institute of Organic Chemistry in Magde- 
burg. and the research and development 
office of the public-owned enterprise 
Kunstharz-und Pressmasse-Fabrik Espen- 
hain” have been dissolved. 

A synthetic resin fair was held in East 
Berlin in the autumn of 


1953 with 14 | 





public-owned enterprises and five scientific | 


resarch institutes participating. The 1954 
leipzig Fair permitted exhibits by West 
German producers who reported very 
avorably on the East’s progress. Some 


ulass fiber plates for the walls of ships’ | 


superstructures were shown at a 1954 ex- 


if the Soviet Trade Mission. 





Torolithe Casting Resins 


e 
e 
e 
@e 

. 


forolithe 511 and Torolithe L are two 


orms of a new, non-reinforced polyester 
casting resin produced in France by the 
§. A. Routtand, of Auberbilliers. Toro- 
ithe 511 is a semiviscous fluid with special 
properties; it is pigmented in bulk and 
‘vailable in various colors. Since molding 
takes place without pressure, any kind of 
nold material may be used provided the 
surface is perfectly smooth, otherwise the 
resin conforms to all the grainings and 
nevenness of the mold surface. Best re- 


sults are obtained with glass and chromed } 


r polished steel molds, but polished poly- 
ester resin molds are also satisfactory. 

The molding process to convert the resin 
from liquid to solid via an intermediate 
gel state takes place either at 70-120° C. 
with a catalyst, or at room temperature 
with a catalyst and accelerator. In heat, 
the operation takes from a few minutes 
to an hour, depending on the temperature, 
thickness of the object, and the concen- 
tration of the catalyst. At atmospheric 
pressure and a temperature of 20° C., 
the time required is about 15 minutes for 
some castings. 

Torolithe 511 has a softening point of 
200° C., and has numerous uses in various 
fields, such as for furniture tops, kitchen 
and bathroom paneling, molds tables in 
dairies, floors in piggeries, toys, knife 
handles, etc. Torolithe L., which has a 
high dielectric strength, and excellent re- 
‘istance to moisture and corrosion, is in- 
leneded for electrical purposes, such as 
cold filling of junction boxes for cables, 
condenser cores, coatings for condensers, 
coils, ete, 
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NAMES in 





the NEWS 











Charles |. Marks 


Charles I. Marks has been appointed 
general manager of Premium Plastics Co., 
Inc., Chicago, Ill, manufacturers of plas- 
tic food containers. He formerly served as 
vice president of Eisendrath Glove Co., 
and as president of Glove Stores, Inc. 
Marvin O. Ritland has been made sales 
manager. 


Charles E. Guest and Horace M. Pitcher 
have been appointed sales representatives 
for American Viscose Corp.'s Avisco 
cellophane, covering the South Philadelphia 
and Louisiana and Mississippi territories, 
respectively. 


Milton Rex Wingard has been appointed 
project engineer for the fats and oils de- 
partment, chemical plants division, Blaw- 
Knox Co., Pittsburgh, Pa. He has been 
assigned to the division’s Midwest head- 
quarters in Chicago, Ill. 


Robert W. Adam has been promoted 
to manufacturing manager of the tape 
division, Minnesota Mining & Mfg. Co., 
St. Paul, Minn. 


J. C. E. Fuller has been named to di- 
rect new product market development at 
Naugatuck Chemicals Division, Dominion 
Rubber Co., Ltd., Elmira, Ont. Prior to 
his appointment, he.was a member of the 
firm’s technical sales staff. 


National Petro-Chemicals Corp., has an- 
nounced the following promotions at the 
Tuscola, Illinois plant: 

John W. Nixon, from chief engineer to 
plant manager. 

Charles D. Carnes, from assistant to 
chief engineer. 

George A. Siegelman, from plant super- 
intendent to assistant plant manager. 

Clifford E. Oman, from area superin- 
tendent to assistant plant superintendent. 

Robert E. Jones. Jr., from area superin- 
tendent of ethyl chloride to alcohol and 
ethyl chloride processes superintendent. 


Gerald S. Tompkins has been elected 
president of American Viscose Corp., Phil- 
adelphia, Pa. He has been serving as vice 
president in charge of production. Harry 
L. Dalton, former vice president in charge 
of sales, becomes vice chairman of the 
board. William H. Brown, secretary and 
treasurer of the corporation, was elected 
a vice president. Albert H. Hammond, for- 
merly assistant secretary, was named sec- 
retary. George L. Storm was elected a 
vice president and appointed general man- 
ager of the viscose division. Paul E. Hill 
was named general manager of the acetate 
division, and Harold J. Michel becomes 
general manager of the film division. 


Edmund Claxton, director of research 
for Armstrong Cork Co., has been named 
president of the Building Research Insti- 
tute, Washington, D. C. William Muirhead, 
president of William Muirhead Construc- 
tion Co., Durham, N. C., is the new vice 
president. The terms of office are from 
July 1, 1955 to June 30, 1956. The six 
new members appointed to the Institute’s 
Board of Governors are as follows: Charles 
W. Attwood, Unistrut Corp.; John F. 
Hennessey, Syska & Hennessey, Inc.; 
Robert K. Mueller, Monsanto Chemical 
Co.; Otto L. Nelson, New York Life Ip 
surance Co.; Andrew Place, Place & Co.: 
and Charles H. Topping, E. I. du Pont de 
Nemours & Co.. Inc. 





Paul G. Logue 


Paul G. Logue has joined Wica Chemi- 
cals, Inc., Charlotte, N. C., as manager of 
the new resin sales service department. 
He has been active in the development of 
resins and finishes for use in the textile 
industry. 


R. W. Eddy and J. J. Morris have been 
appointed assistant general managers of the 
fine chemicals division of Carbide & Car- 
bon Chemicals Co., New York, N. Y. 
Mr. Eddy had been product manager 
directing market development of chemical 
intermediates, and Mr. Morris performed 
the same function with respect to Flexol 
plasticizers and stabilizers. 





Bruce F. Smith 








































Bruce F. Smith, manager of technical 
service in the international department of 
Dow Corning Corp., Midland, Mich., hy 
been appointed Montreal, Quebec, brane) 
office manager of the company’s Can). 
dian affiliate, Dow Corning Silicong 
Litd., Toronto. 


C. E. Campbell has been named tech. 
nical representative to the Washington, 
D. C., area for Velsicol Chemical Corp 
Chicago, Ill. 


John A. Price, John C. Mullarkey, an; 
Charles L. Balsingame have been 4%. 
printed technical service representative 
by Oakite Products, Inc., New York, N. Y 
to serve in the West Chicago, Phoerix 
and Dayton areas, respectively. 


Noel V. Wood, Jr., has been advanced 
tO process engineering supervisor for 
Mobay Chemical Co., St. Louis, Mo 


William E. Kelly has been appointed 
St. Louis district manager for the chem. 
ical division of The Goodyear Tire & 
Rubber Co., Akron, O., replacing J. E. 
Warner, recently named assistant manager 
in the division’s coatings department 


Herbert J. Reid has been appointed as 
sistant general manager of the mechani 
ical goods division, United States Rubber 
Co., New York, N. Y. Homer O. Me. 
Cracken succeeds him as factory manager 
of the division’s plant in Fort Wayne, Ind 


John J. Miller has been appointed Mid 
western representative for Surface Chem- 
icals, Inc., McKees Rocks, Pa. He will 
work with industry in the development 
and application of specialized coatings for 
fire-retardant mastics, epoxy films, and 
polyurethane foams. 


Samuel D. Morgan has been appointed 
sales manager for Goodrich-Gulf Chem- 
icals, Inc., Cleveland, O. Expansion * 
planned in various phases of petrochem 
icals, besides butadiene. 


L. A. Doan has been appointed ass stanl 
general manager of ihe western division, 
Dow Chemical Co., San Francisco, Calif 
He has served as western sales mariage! 
for the past four years. 
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Names ! the News (Cont'd) 


—_—-— 








Paul Stahiberg 


Paul Stahlberg has been appointed tech- 
nical service manager for the polyethylene 
resins department of Monsanto Chemical 
Co.'s plastics division, Springfield, Mass. 
He has been associated with the develop- 
ment phase 9f Monsanto’s polyethylene 
program since its inception. 


Joseph W. Holmes has been appointed 
sales manager for American Synthetic 
Rubber Corp., New York, N. Y., with 
offices at 500 Fifth Avenue. 


Robert J. Minchak and Delbert W. 
Rosenbaum have joined the staff of The 
B. F. Goodrich Company Research Center, 
Brecksville, O., as chemical engineer and 
technical man, respectively. Also joining 
the Center’s staff are Robert F. Singer 
and Charles R. McCulloch as junior tech- 
nical man and chemist, respectively. 


Jack F. Anschuetz has been appointed 
sales manager for Hamilton presses, with 
headquarters at Baldwin-Lima-Hamilton 
Corp.'s plant in Hamilton, O. He will be 
responsible for all press sales, service, 
field sales, and sales personnel. E. H. 
Schoonmaker was named eastern district 
sales manager, with offices in New York 
City. W. A. Knight becomes manager of 
the St. Louis, Mo., sales office. 


William D. Claypool has been appointed 
executive director of Bassons Industries 
Corp... New York, N. Y. He was for- 
merly president of Wm. D. Claypool Corp., 
and an industrial specialist for the War 
Department in Washington. Harold B. Hill 
was appointed executive assistant to the 
president. 


John A. McNiff has been elected secre- 
lary of Mobay Chemical Co., St. Louis, 
Mo. He is a member of the New York Bar 
Association and the American Bar Asso- 
ciation. John L. Warner, who has been 
serving as secretary-treasurer, will perform 
the latter function only. 


Carl W. Sweitzer has been appointed 
director of research and development for 
the carbon black and pigment division of 
Columbian Carbon Co., New York, N. Y. 
George L. Heller continues as director of 
devel pment, and H. A. Braendle becomes 
assist:.nt to the vice president. 
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Adolph J. Kissileff has resigned as presi- 
dent of Amplex Mfg. Co., Philadelphia, Pa. 
His successor has not been named as yet. 


Arthur P. Kroeger and Cyrus W. Merrell 
have been advanced to associate director 
of marketing and assistant to the director 
of marketing, respectively, in the organic 
chemicals division, Monsanto Chemical 
Co., St. Louis, Mo. William M. Russell 
and Tullius C. Tupper have been trans- 
ferred to director of sales planning and 
director of sales operations, respectively, in 
the division, an exchange of functions. 


George B. Baylis has been elected an 
assistant treasurer of Hercules Powder Co., 
Wilmington, Del., and J. H. Tyler Me- 
Connell has been elected secretary, suc- 
ceeding Mr. Baylis, who had served in 
that position since 1948. 





Conrad H. Busch 





Robert B. Zimmerli 


Conrad H. Busch has been appointed 
advertising manager of The Polymer Corp., 
Reading, Pa. He joined Polymer after eight 
years of service in public relations and 
personnel work with the Narrow Fabric 
Co. Robert B. Zimmerli was named sales 
manager of the firm’s subsidiary, National 
Polymer Products, Inc. Former product 
development manager, he served as de- 
velopment engineer with the polychemicals 
division of E. I. du Pont de Nemours & 
Co., Inc. Kenneth G. Harms, former sales 
manager, becomes technical service man- 
ager of the parent company. 


Henry W. Rojas has joined Witco 
Chemical Co., New York 17, N. Y., as 
vice president of export marketing, and 
will be responsible for all present inter- 
national operations of the company. 

Mr. Rojas has 28 years of worldwide 
chemical experience, and was with Amer- 
ican Cyanamid Co. for the past 21 years. 








Fabian Bachrach 


George J. Duffy 


George J. Duffy has 
general manager of the 
chemicals division of Godfrey L. Cabot, 
Inc., Boston, Mass. He will direct pro- 
duction and sales of Wollastonite, Cab- 
O-Sil, and plastics and other chemicals. 
J. Boyd Britton has been elected operations 
vice president, and will coordinate research 
and development, personnel, technical 
service, production planning and control, 
and sales service. William L. Loving was 
elected vice president and manager of 
the carbon black division. Raymond P. 
Rossman has been appointed director of 
research and development. Donald Si- 
monds has been advanced to Central 
regional sales manager, and Daniel B. 
Doherty has been promoted to Eastern 
division sales manager. Ferd Nadherny 
has been named assistant to Mr. Simonds. 


been appointed 
minerals and 


Richard H. Hoffman has been named 
sales correspondent for the Chicago office 
of Du Pont’s kinetic chemicals division, 
and Douglas H. McKenna has been as- 
signed to the Milwaukee, Wis., territory 
as sales representative for Freon re- 
frigerants and aerosol propellents. 


Edward O. Hirschbeck and Charles E. 
Wise, Jr., have been appointed plant oper 
ating engineers in the chemical engineer- 
ing pilot plant of The Goodyear Tire & 
Rubber Co., Akron, O. 


OBITUARY 


William J. Hale 


Dr. William J. Hale, prominent Dow 
scientist, died in Midland, Mich., on 
August 8, 1955, following a brief illness. 
Born January 5, 1876, in Ada, O., he re- 
ceived his bachelor’s degree from Miami 
University, Oxford, O., and his masters 
and doctorate degrees from Harvard 
University. 

Dr. Hale taught chemistry at the Uni- 
versity of Michigan until joining Dow 
Chemical Co. in 1917. He established the 
Organic Research Laboratory in 1919, and 
served as its director until 1934 at which 
time he retired from active work to serve 
on a consultant basis. 

Father of the science of cheiaurgy, Dr. 
Hale held 45 patents at Dow, was the 
author of numerous technical books, and 
held membership in many technical as- 
sociations. He is survived by a daughter, 
Ruth Elizabeth. His wife, the forrer 
Helen Dow, died in 1918 














New Materials 








Polymeric Vinyl Plasticizer 


A polymeric plasticizer for vinyl resins, 
called Morflex P-50, has been introduced 
by Morton-Withers Chemical Co. A water- 
white liquid, it reportedly combines ease 
of handling and milling with compatibility 
and low extraction characteristics. The ma- 
terial is available in tank truck and car- 
load lots. 

Analysis data and properties of formu- 
lations are reported as follows: 


Molecular weight 3,000 
Hydroxyl number 35.40 
Acidity, as acetic acid 0.210 
Color 85-90 
Viscosity @ 210° F., SSF 236.29 
Sediment None 
Modulus at 200%, psi 2,325 
Tensile strength, psi 2,800 
Elongation, % 235 
Shore hardness ....... << ae 
Brittle point, °C —15 
Extraction in water, 
% in 10 days @ 25° —0.5 
In oil, % 0.0 
In soap, % —0.5 
In air, % 0.0 


Readers’ Service Item M-] 





GE Silicone Anti-Foam 60 


A new silicone anti-foam emulsion for 
the prevention or suppression of foam in 
aqueous systems has been introduced by 
General Electric Co., silicone products de- 
partment. Called Anti-foam 60, it is a low- 
viscosity emulsion that is said to eliminate 
costly handling problems usually incurred 
through the use of~ conventional viscous, 
pasie-type silicone anti-foam agents. The 
material pours easily, is readily dispersable, 
even in cold water, and is non-flammable. 
Typical applications are in latex processing, 
adhesive manufacture, textile finishing, 
and fermentation processes. 

Some physical properties include: 


Silicone solids, % .. sO! 
Viscosity, centipoises, @ 77° F.. 250-750 
Weight per gallon, Ibs. 8.3-8.5 


Specific gravity, 20° C. 1.01-1.05 


Readers’ Service Item M-2 





Magnet Wire Insulation 


A heat resistant, polyester-type wire in- 
sulation has been marketed by General 
Electric’s wire and cable department. Call- 
ed Alkanex, the material is used to insulate 
magnet wire for electric motors, trans- 
formers, and other electrical equipment 
operating above 105° C. 

Alkanex can reportedly withstand “hot 
spot” temperatures up to 150° C., allowing 
increased horsepower for motors without 
increase in size. It is estimated that 90-95% 
of all motors could operate in the Class B 
temperature range for which Alkanex is 
intended. 

Among the specifications quoted by G-E 
for the material are snap resistance, ability 
of the film to resist cracking when jerked 
to the breaking point at a rate of 12-16 
feet per second; an abrasion-scrape resis- 
tance of more than 30 strokes; and a 
resistance to cracking when heated in an 
air-circulating oven to 155° C. for five min- 
utes. Wire diameters 0.0571-0.0720 inch 
should be able to withstand 2,300 volts 
A.C. when twisted together for a distance 
of five inches. 
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Secondary Vinyl Plasticizer 


A low-viscosity chlorinated paraffin de- 
signed for use as a secondary plasticizer in 
PVC formulations has been introduced by 
Diamond Alkali Co. Known as Chlorowax 
LV, the material’s 5-poise viscosity is con- 
siderably below the 20-40 range for stand- 
ard 40-42% chlorinated paraffins. 

Improved fluidity tends to give flexible 
plastics better physical characteristics at 
low temperatures, and better heat stability 
is useful when processing heat is encoun- 
tered in blending operations. Typical prop- 
erties are reported as follows: 


Color, Gardner Scale 1 
Viscosity at 25° C, poises 5 
S.U.S., at 100° F. 902 
At 210° F. 70 
Specific gravity bans eee 
Weight, Ibs./gal. 9.4 
Chlorine content, % 40 
Solubility in water None 
Toxicity .... None 
Odor +o lip 9d a 
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Sponge Vinyl Plastisols 


A new series of sponge vinyl lastix 
has been put on the market by Wats» 
Standard Co., Pittsburgh, Pa. The play. 
sols contain chemical blowing ag: nts anq 
when subjected to 300-400° F. heat {, 
3-30 minutes, will produce uniform yiny 
sponge at expansions of 100-600%% ang 
with densities of 8-30 pounds per cubj 








foot. The sponge is said to be toug) Spe 
flexible, non-shrinking, and resistant ;, Vis 
oxidation, oils, greases, and most acid Co! 
alkalies and solvents. Available in man Pol 
colors, the plastisols may be used for the Do 
manufacture of a variety of products, jy : 
cluding rollers, cushions, upholstery bac} \ 
ing, insulation, and shock absorbers, the — 
company declares. whe 
omy 

hlor 
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A Lubricant, Two Brighteners, . 


and Two Advastab Stabilizers ( 


Advance Solvents & Chemical Com 
has introduced an internal wax lubrican 
for vinyl formulations; two brightener 
which impart a blue-white fluorescence 
plastic formulations; and two stabilizer 
for vinyl resins. They are, respectivel 
Advawax 280; Advance Brightener M. D 
A. C. and Advabrite M-10; and Advastabs 
XE-82 and 50-671. 

Advawax 280 is a hard, high melting 
point synthetic wax resembling carnauba 
wax in appearance. Reportedly effective as 
an internal lubricant and anti-blocking 
agent for vinyl sheeting and rigid viny 
compounds, it remains in _ suspension 
throughout extrusion, calendering, or mold 
ing; then migrating to the surface to im 
part a glossy finish. Properties are listed nt 
as follows: 


Melting range, °F. 280-29 o 
Maximum acid value 10 . 
Flash point, °F. 545 
Fire point, °F. 580 
Dielectric strength, volts/mil 430 
Insulation resistance, megohms 

2” ©. 68,000 


Oxidation potential, millivolts . 450 

Power factor at 1,000 cycles 0.028 

Advance Brightener M.D.A.C. is sup 
plied as light tan granules having a melting 
point of 68-72° C., and a molecular weigh! 
of 231.28. The material is used in cica' 
vinyl sheeting and films, polystyrene, cell 
lose acetate, polyamides, and other resin 
to lighten and remove yellowish casts 
Concentrations of 0.001-0.1%, based on 
total weight of resin and plasticizer, ar 
used. 

Advabrite M-10 produces similar effects 
to M.D.A.C., but requires higher conce- 
trations (0.01-1%). Reported properties 
include: 


Color (G.H.) 6-7 

Viscosity @ 25°C., A scale 3-4 ‘ 
Specific gravity . 0.96-0.9' 
Refractive index . 1.54-1.9) 
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vews M terials (Cont’d.) 
a 
sdvas ab XE-82 is a purely organic 


ompound that is a heat and light stabili- 


er for vinyl resins. It acts as a scavenger 
or HCl. and is synergistic with metallic 
yabilizers. Following are its reported prop- 
erties 


Specific gravity @ 20° C, 1.06-1.07 
Viscosity, Gardner V. 850-900 
Color (Gardner-Holdt) 2.0 
Pounds/ gal. 8.9-9.0 
Dosage, % 1-3 


\dvastab 50-671 is a polymeric thio- 
rgano-tin stabilizer, said to have an odor 
vel unusually low for sulfur-containing 


Dielectric constant 2.8 


Low-Loss Laminating Resin 


—_— ; Dissipation factor 0.0008 
A laminating resin reported to outstand Surface resistivity. ohms 1014 
ing electrical properties has been intro- Flexural strength, psi 
duced by Emerson & Cuming, Inc. Desig- Water absorption, “ 0.04 


nated Ecco L 65, the material is readily 
used with either glass cloth or mat to pro- 
duce low-loss, low dielectric constant lami- 
nates for use in radomes, antennas, and 
printed circuits. 

The material can be applied with a 
brush, and resulting laminates are said to 
retain excellent properties at temperatures 
up to 300° F. Properties of a typical 
laminate made with Ecco L 65 are reported 
as follows: 
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oompounds, Compatible with all vinyl 
chlorides and most vinyl copolymers, it 
stabilizes effectively where 
jigments are used to give light colored 
hades to films. It is also compatible with 
shosphate-type plasticizers. The following 
shysical properties are reported: 


Specific gravity @ 25° C. 1.03-1.04 
Weight, Ibs./gal. 8.65 
Viscosity, A scale 1-3 
Refractive index @ 25° C. 1.48-1.49 
Color (Gardner-Holdt) 3-6 
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Vinyl Plasticizer 


\ low cost plasticizer, intended to re- 
ace the epoxidized soya-type plasticizers 
sed in vinyl floor covering, welting, cable, 
varden hose, and other formulations not 
equiring a water-white end color, has been 
ntroduced by Brown-Allen Chemicals, Inc. 
Called Polycon #40, the material re- 
tedly may be used in large amounts 
vithout affecting flexibility and hardness. 
ypical properties are listed as follows: 


Ypecific gravity @ 20/20° ¢€ 1.050 
G NOMBCE ccccccccccccccce 0.05 
ae - Gee. wcccsvesordecs 11 
scosit @ 25° C. cstks 2.50 

Veight Ibs. /gal 8.9 

Ester content, % .... sescoss ae 

ME eschbabeecdbe+cecccaveons Bland 


he following formulations and test data 
compare Polycon #40’s physical properties 
ith those of DIOP: 


parts 

MOR BGR Widabbbeccacccosvese 100 100 

_, _) 40 . 
Polycon #11 (DIOP) .......+2- 20 50 
Barium-cadmium laurate ...... 3 3 

Ten strength, psi (ASTM 

DE Fn nuks ctnhesesees 2,650 2,520 

Clongation (ASTM D412-S1T), % 370 365 
00 modulus (ASTM )D4i2- 

S17 Se ee 1,340 1,420 | 
jurometer (Instantaneous) .... 84 85 
etergent extraction, 1% Tide 24 

nrs i Gad TD seccéeesees 0.6 0.1 
vil raction, SAE 10, 72 hrs 

ai Te édune oasheke ie 2.4 2.4 
(ASTM D1043-S1T) .... ~-19 -19 
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heat-sensitive | 


VANDERBILT 


materials for vinyls 





VANSTAY ((— Provides efficient heat 


stabilization at low cost in tile formulations. 


VANSTAY 


maximum light stability and improved natural ageing in 


| — Kecommende d for 


all vinyl resin compositions. 


VANSTAY HT-VANSTAY S$ 
This combination provides excellent heat protection 
for vinyl compositions during processing 


and in service. 


V AN S PAY = ‘lear liquid heat 
stabilizer for use in vinyl compositions. Effective 
for viscosity build-up control in 


plastisols. 


\ ANCIDE 89 —Non-metallic fungicide 


ind bactericide effective in vegetable 


‘ | 
plasticized vinyls 


Our Technical Service 


Representatit es will 
gladly demonstrate the 
merits of our materials 

in your plant and assist 
in solving production 
problems. 


j 


R.T. VANDERBILT CO... INC. 
230 PARK AVE., NEW YORK 17, N.Y. 
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New Equipment 











Stokes single-chamber continuous roll metallizer 


Vacuum Metallizers for Rolls 


A new line of vacuum equipment for 
continuous roll metallizing of plastic film 
and sheeting, condensor paper, textile fab- 
rics, and thin sheet steel has been intro- 
duced by F. J. Stokes Machine Co., Inc. 
Designated Models 440, the suffixes 6, 24, 
36, 48, 54, and 60 indicate the width of 
material they can accommodate. 

Representing a new approach to con- 
tinuous deposition of metal on a moving 
web, the Stokes units use a single vacuum 
chamber and pumping system which re- 
sults in a saving of floor space and capital 
investment. Coatings ranging in thickness 
from 0.5-2 mils can be deposited con- 
tinuously on rolls up to 24 inches in di- 
ameter, and at speeds of 500 feet per 
minute. 

A brilliant, uniform metal coating is re- 
portedly deposited over the entire width of 
the material with no dark or “burned” 
areas. An observation port, plus a fluores- 
cent light source placed behind the coated 
film, permits the operator to check uni- 
formity and quality of the coating. He can 
also adjust the speed of travel through the 
evaporation chamber for the desired thick- 
ness of metal deposit. Push-button con- 
trolled, air-poppet valves simplify unit 
operation. 
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Multiple Extrusions Cutter 


An automatic extrusions cutter, which 
can handle material up to three inches in 
diameter without collapse or distortion, has 
been introduced by F. J. Fink & Co. 
Designated M420A Wink Universal Cutter, 
the machine cuts hot or cold plastic, rub- 
ber, hose, and impregnated fabrics, con- 
tinuously or intermittently, at speeds up 
to 3,000 cuts per minute. 

With no recurrent loss of end stock, the 
waste is reportedly reduced as much as 
90%. M420A has an all-geared head, and 
a cutting length range of 1/16 inch to over 
100 feet. Remote control permits automatic 
regulation of speed to synchronize with 
the extrusion rate. Length of cut is regu- 
lated, independent of machine speed. 

Longer lengths are cut by setting the 
knives at intermittent cut, and utilizing 
the solenoid-operated clutch. Knob control 
and micromatic settings are provided. Pro- 
duction rate varies greatly with the ma- 
terial being cut; however, a typical ex- 
ample finds O-ring molding slugs, %4-inch 
OD by 3/32-inch wall by 32 inches long, 
are being cut at speeds in excess of 600 
pieces per minute without the use of a 
mandrel. 

On hot, freshly extruded stock, Wink 
is said to produce an unequalled finish. A 
distinctive pattern is left on cured stock, 
which is usually commercially acceptable, 
though sample cuttings should be obtained. 
Initial input drive is by twin V-belt from 
a variable speed transmission, positive drive 
to obviate slippage. 





M420A Wink Universal Cutter 
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Comet Model 600 Aging Block 


Laboratory Aging Block 


An aging block for use in rubber and 
plastics laboratories that automatically con. 
trols precise temperatures from 100 to 
600° F. has been introduced by Product 
Packaging Engineering. Designated Comet 
Model 600, the 15- by 18-inch, 175-pound 
unit contains 13 test tube compartments 
for test-tube aging, according to ASTM 
Method D865-52T, and aging in fluids 
such as oils and fuels. The block is made 
of machined aluminum, with a removable 
bottom plate for maintenance, and has 
baked enamel and chrome-plated external 
parts. The unit operates at 220-volts, AC 
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Reed-Prentice 300TA-12/16 injection molder 








Injection Molding Machine 


A dry cycle time of ten seconds re 
portedly assures a high production rate 
with the new 300TA-12/16-ounce plastic 
injection molding machine introduced by 
Reed-Prentice Corp. Double shear toggle 
develops 300 tons positive mold locking 
pressure which makes it possible to mold 
large-area parts without flash. is 

A new adjusting mechanism in the link 
cylinder makes mold clamping stroke vat 
able between 74% and 12% inches. Four 
tie bars of 4-inch diameter form a sturd) 
frame for the link mechanism and the 2 
by 32%-inch platens. Also new, the Reed- 
Speed heating cylinder plasticizes 1!) 
pounds of material per hour. Three pre 
portioning-type pyrometers provide accul 
ate 3-zone temperature control. Ceram 
heating elements give full surface contac! 
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New Eq ipment (Cont’d.) 
il 

A cer'ral operator’s control station gov- 
ers movement of die plate and plunger, 
mold adustment, and heating cylinder set. 
A built-in stuffing arrangement increases 
injectior capacity per shot to 16 ounces 


through multiple strokes. Other specifica- 
tions are reported as follows: 


Material hopper capacity, Ibs 150 
Injection pressure, psi 20,000 
Injection pressure, total Ibs 141,760 
Plunger diameter, in 3 
Cylinder diameter, in 9.5 
Plunger stroke, in 13 
Plunger speed, in./min 130 
Mold opening pressure, tons 9.5 
Maximum mold thickness, ft 18 
Minimum, in & 
Projected casting area, sq. in 150 
Motor, hp 30 
Heater, Kw 21.7 
Oil reservoir capacity, gals 150 
Over-all dimensions for the 19,700- 
pound machine are: length, 13% feet; 


width, five feet; and height, 7 1/12 feet. 
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Greenerd Arbor UA-4-10 vertical press 


Vertical Hydraulic Press 


A self-contained, vertical hydraulic 
press, designed to meet J.I.C. standards. 
has been introduced by Greenerd Arbor 
Press Co. Designated UA-4-10, the press 
has a pressure range from 1%-10 tons, 
adjustable by a setting on the relief valve. 
Specifications are listed as follows: 


Platen size, in.: 


Front to rear 14 

Left to right 20 
Distance between platens, in.: 

{ pen 18 

Closed 2 
Press speed, in./min.: 

Closing 157 

Return 331 


September, 1955 


Platen travel on the return stroke can 
be regulated mechanically, and the platen 
itself is equipped with bronze bushings to 
reduce friction as it rides along the strain 
rods. Movement is controlled by a 110- 
volt, 60-cycle AC transformer, push-but- 
ton operated. 

The cast Meehanite cylinder is bored 
and honed to size, and is equipped with 
steel piston and cast iron piston rings. 
Top and bottom caps are sealed with O- 
rings. Pressure may be held on work with- 
out injury to the press or hydraulic equip- 
ment. The machine illustrated in the ac- 
companying photograph is equipped with 
a totally-enclosed, fan-cooled, 3-hp motor, 
which operates at 1,200 rpm. 
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Temperature Control Unit 


A triple temperature control unit de- 
signed to provide accurately controlled heat 
up to 240° F. in the manufacture of plastic 
sheeting, has been introduced by Sterling, 
Inc. Designated Model 6031 Sterlco Tem- 
perature Control Unit, it consists of three 
Model 6012-B units mounted on a single 
base, and using a single power supply, 
water connection, and drain. 

A combination of two high-temperature 
and one low-temperature units are com- 
monly used on roll take-off applications; 
therefore, one cooling temperature control 
valve has the standard 80-170° F. range, 
and two have special ranges of 165-255° 
F. All thermometers are set for 60-260° F. 
Two heating thermostats range from 100- 
250° F., and the third has a regular range 
of 60-210° F. 

Each section is equipped with a pressure 
switch to prevent the pump or heater from 
starting without adequate water pressure. 
Sheet extruders are expected to welcome 
this unit as a means of stepping-up pro- 
duction through proper calendar roll tem- 
perature. Model 6031 is also suited for in- 
jection molding and vacuum forming oper- 
ations where three separate stabilized tem- 
peratures are required. Overall height of 
the unit (including casters) is 49 inches; 
length, 56 inches; and width, 12 inches. 


Model 603! Temperature Control Unit 


Readers’ Service Item E-6 











Cryovac Model CW-C 


packager 


Vacuum Packaging Machine 


A versatile, new Cryovac vacuum pack 
aging machine, featuring Boltaron viny! 
plastic housings and providing fast, simple 
operation, is available from Dewey & Almy 
Chemical Co. Designated model CW-C, 
the new machine is semi-automatic and 
may be operated from a standing or 
sitting position for packaging many dif 
ferent food products. The plastic housing 
material is available in modern colors 
and finishes, thus eliminating the need for 
painting the machine. 

While basically similar to the company’s 
model CW-B packager, the new unit in 
corporates several improvements: nozzle 
twisting mechanism and vacuum control 
redesigned for simpler operation; a cut-off 
knife with safety guard for automatically 
trimming the bag ends; an air-powered 
horizontal clip applier, furnished as stand 
ard equipment, which makes uniformly 
tight closures; and adaptable heads that 
permit use of the machine for a 
range of products. The operator may now 
slide, rather than lift, the 
the vacuuming nozzle. 

The bags used in the machine are made 
of the company’s Cryovac, a special saran 
In packaging, the product is slipped into 
the Cryovac bag whose neck is then placed 
over the machine’s vacuum nozzle. The 
unit exhausts air from the bag, twists 
the bag neck, seals the and trims 
away the excess. Packaging is completed 
by momentarily dipping the entire product 
in hot water to shrink the bag and make 
it cling to the contours of the product 

The model CW-C is shipped fully as 
sembled, operates on a 115-volt A.C. cur 
rent, and requires an air pressure of 50 
psi. The machine is approximately 33 
inches wide, 27 inches deep, and 59 inches 
high, and weighs about 440 pounds 


wide 


product onto 


bag, 
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dial which silhouettes the 
in the on-coming headlights. 

Transparent wings on each side of the 
indicator dial serve as bug deflectors and 
give the instrument the graceful lines of 
a hood ornament. The speedometer is 
air-operated and has no mechanical parts. 
Air streaming over the hood enters a 
small tube projecting in front of the nose 
plate and blows against a small fan on 
the tip of the spring-mounted speedometer Liquid soap forms bubbles due to Koroses 
needle. locked-in air 

The instrument is priced to compete with 
standard bug deflectors, and is the first 
to be molded in one piece from acrylic 
plastic. Use of this weather-resistant ma- 
terial has reportedly reduced the trouble- 


speed figures 























Antenna rotator cabinet of ivory colored urea 


Air-Porous Vinyl Upholstery 















Urea Antenna Rotator Housing some clouding, yellowing, and cracking of An upholstery material consisting 
earlier bug deflectors. microscopic, inter-connecting cells of B. } 
An ivory-colored housing of Plaskon Goodrich Co.’s vinyl resin has been 
urea is being used to contain the control sie ‘at troduced on the market. Called Air-Poro 
unit of Superotor, a TV antenna rotator Readers’ Service Item P-2 Koroseal, the material is said to have ove 
manufactured by Leader Electronics, Inc. 50,000 cells per square inch which a 
Saleability has reportedly increased due Saco cemmmacmes as insulation against heat transfer, th 
to its pleasing appearance, and the unit affording greater comfort both in summe 
offers both high strength and excellent and in winter. 


electrical properties. 

Two control units are presently avail- 
able; the Meter Model with illuminated 
dial which operates automatically, and 
the less expensive Twin-Light Model which 
gives tuning control to all Superotor in- 
staiiations. They measure 64% by 3% by 
33, inches, and have a fingertip tuning 
bar. Plaskon urea is supplied by Barrett 
Division, Allied Chemical & Dye Corp. 












Air-Porous Koroseal is washable an 
water-repellent. It can be applied to an 
type of fabric backing and readily con 
forms to furniture contour. A variety « 
patterns in simulated leather and _ fabr 
impressions are available for home an 
office use. 
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Lunn's reinforced plastic cable clamps 









Acrylic Speedometer-Deflector 

A combination air speed indicator and Reinforced Plastic Clamps 
bug deflector molded in Rohm & Haas’ Non-corrosive, fire-resistant reinforced 
Plexiglas acrylic plastic has been intro- plastic cable clamps are being marketed 
duced by Sinko Mfg. & Tool Co. Called on a nationwide basis by Lunn Laminates, 
the Speed-Ector, it features a transparent Inc. Reportedly ideal for applications 
where vibration and shock are important 
factors, the clamps should find use in the 
petroleum, chemical, electrical, marine, 
and automotive fields. 

Advantages of reinforced plastic clamps 
are reported as follows: will not promote 
electrical contact as will metal clamps; 
possess inherent resistance to abrasion; re- 
quire no non-conductive lining; and with- 
stand high temperatures. The clamps are 
available in size numbers from 2-32, and 
in “%-2 inch cable diameters. 
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Combination speedometer-bug deflector 
mounted on auto hood 











Melmac forms attractive place setting 
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New Pre 


ware ha 
by International 
Called Brookpark, the line presently con- 
sists of a pair of three-color patterns called 
Fantasy and Champagne. 





ucts (Cont'd. ) 


‘(Color Melamine Dinnerware 


The first “patterned” melamine dinner- 
been introduced on the market 
Molded Plastics, Inc. 


Heat-fixed decorations are sealed be- 


neath the surface and, being molded from 
chip- and break-resistant Melmac, assure 
permanence 
china, the dishes are reportedly difficult 
to distinguish from vitreous ceramic. A 


of design. Translucent as 


\6-piece starter set is currently available. 
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Counter-top polystyrene match-dispenser 


Polystyrene Match Dispenser 


Book matches, frequently classified as 
a loss item by retailers, can be turned into 
profitable merchandise with Dispensa- 
Match, a vending machine introduced by 
Plastic Vending Machines, Inc. At the rate 
of two match books for a penny, the ma- 
chine is said to pay for itself after dis- 
pensing two cases of matches. 

Molded from polystryrene by the Bolta 
Products division of General Tire & Rub- 
der Co., it provides a colorful, eye-catching 
ippearance in bright shades of red and 
yellow. Rubber suction cups protect coun- 
ler tons and hold the machine securely. A 
coin box holds up to 200 pennies. 

Dispensa-Match is designed to vend any 
‘tandard size book matches, and has a 
capacity up to three boxes. Dimensions are 
14 inches high, 11 inches long, and five 
inches wide. 
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LaPine polyethylene pipe and fittings 


Polyethylene Pipe Fittings 


Two complete lines of polyethylene 
fittings, threaded and sleeve-type, have 
been introduced by Arthur S. LaPine & 


Co. Each line includes elbow bends, short 
tees, swept tees, and swept bends, and the 
threaded line also includes a half coupler 
with a male thread and a half coupler with 
a loose nut. 

One- and six-foot lengths of 1%4-inch 
O. D. pipe are available. All fittings and 
pipe are 1% inches I. D., and are natural 
white in color. A stainless steel band clamp 
is marketed for connecting sleeve fittings, 
and a blanked screw cap for cleaning. 
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Reinforced Plastic Tray 


A fibrous glass-reinforced polyester tray 
has been developed by the Molded Fiber- 
glass Tray Co., for use on production con- 
veyor belts. Measuring 17 by 23 by eight 
inches, the tray can also be used as a 
nesting box for parts storage. 

Designated Number 467, the tray has 
additional reinforcements at the end where 
it comes in contact with other trays on 
the conveyor. Other advantages include 
constant tare weight, high strength-weight 
ratio, and ability to hold its shape. 
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Glass-reinforced polyester conveyor tray 


Vinyl Photographic Film Print 


Continuous-tone photographic images 
can be developed by heat all the way 


through a new flexible film known as 
Calimar. A product of Ferro Chemical 
Corp., it offers a wear-resistant repro 


duction for use as a display, decoration 
or photo-recording. 

Bakelite vinyl resins are dispersed in 
plasticizer, diluent, and filler to form an 
organosol paste in which picture-forming 
chemicals are mixed. The mixture is ball 
milled for 20 hours and drawn down on 
a supporting backing to form a photo 
sensitive film which, when dried and cured, 
is three mils thick and self-supporting. 

Following contact to a photographic 
negative and exposure to ultra-violet light 
for about one minute, the film is developed 
in a hot air oven or infra-red heater for 
about six minutes at 320° F. The film is 
easily peeled off the backing, and presents 
a permanent image in warm brown tones 
(methods of obtaining true blue-blacks are 
under investigation). The film itself may 
vary from transparent to opaque, and may 
vary in flexibility from completely pliable 
to very rigid. 

















Developed film being stripped from backing 


Conceivable applications include license 
plates, durable maps and blue prints, wear- 
resistant patterned floor tile, and forge- 
proof identification passes. Calimar ma\ 
_be exposed through endless negatives or 
stencils to produce patterns, 
design for textiles, drapery vinyl 
handbags, and the like. 

The film is presently available for experi 
mental purposes in Pilot Plant quantities. 


decorative 
fabrics, 
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New Literature 








“The Use of Plaskon Alkyd Molding 
Compounds.” Barrett Division, Allied 
Chemical & Dye Corp. 8 pages. Putty, 
granular, and reinforced alkyds are dis- 
cussed with specific recommendations as 
to the proper tools, equipment, and tech- 
niques for processing each type. Presses, 
mold design and construction, preheating, 
preforming, and molding with inserts are 
described. Graphs illustrating minimum 
cure time and temperatures are included. 
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“Marlex 50 Ethylene Polymer.” Phillips 
Chemical Co. 6 pages. This brochure lists 
typical physical, electrical, film, and per- 
meability properties, as well as applica- 
tions for Marlex 50. a low-pressure poly- 
ethylene. 
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Publications of Barrett Division, Allied 
Chemical & Dye Corp.: 

“Plaskon Coating Resins.” 6 pages. This 
booklet lists solution and solids properties 
of the following coating resins: alkyds, 
ureas, melamines, silicon-alkyds, modified 
phenolics, maleics, and ester gums. 
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“Plaskon Nylon Molding Compound.” 6 
pages. Physical properties and molding 
characteristics of Plaskon Nylon 8200 are 
presented in this booklet, along with tabu- 
lar data and charts. Characteristics such 
as low molten viscosity, controllable crys- 
talline structure, and sharp melting point 
are stressed. 
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“Plaskon Alkyd Molding Compounds.” 
4 pages. This folder gives product data on 
granular, putty, and _ glass-reinforced 
alkyds, and describes their insulating per- 
formance. Six of the materials are mineral- 
filled, and three are reinforced with fibrous 
or chopped mat. 
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“Acrylo-News.” American Cyanamid 
Co., 7 pages. A continuing bibliography of 
acrylonitrile references, it includes a brief 
abstract of each article. 
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“ ‘dag’ Dispersions for Industry.” Ache- 
son Colloids Co. 4 pages. The booklet 
lists and gives the properties and applica- 
tions for 44 colloidal and semi-colloidal 
dispersions, including operational and 
mold-release lubricants, manufactured by 
Acheson. Graphite, molybdenum disulfide, 
mica, vermiculite, zinc oxide, and acety- 
lene black are included, and carriers and 
diluents are given for each item. 
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“Isophorone.” Carbide & Carbon Chem- 
icals Co. 8 pages. Physical properties, 
svecifications, shipping data, general sol- 
vent properties, constant-boiling mixtures, 
physiological properties, and uses for 
Isophorone are contained in this bulletin. 
The compound is a solvent for most syn- 
thetic resins, and is incorporated in most 
vinyl metal finishes applied by roll-coating 
techniques. 
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“Adipic Acid.” Technical Bulletin O-105. 
Monsanto Chemical Co. 30 pages. Physical 
and chemical properties, specifications, and 
shipping information on adipic acid, a raw 
material used in the manufacture of poly- 
esters and plasticizers, are given in the 
first six pages of this bulletin. The other 
24 pages discuss reactions and products, 
as described in patent and reference litera- 
ture. 
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“Fire Hazards of the Plastics Industry.” 
National Board of Fire Underwriters. 70 
pages. The compositions and production 
of industrial plastics are discussed, with 
attention focused on the flammability of 
their ingredients. A section is devoted to 
the storage, handling, and processing of 
flammable materials, and to the regulating 
of temperature and pressure in controlled 
reactions. 

Two other chapters are devoted to 
thermal stability and a fire safety program 
for the plastics industry. The first covers 
thermal distortion and burning rate test- 
ing, as well as the toxic gases released by 
burning plastics; the latter, standards and 
codes for the fabricator. 
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“Methyl Isobutyl Ketone.” 


Carbon Chemicals Co. 4 pages. 
specifications, and applications 
for this solvent which is used 
mulation of nitrocellulose lac 


with coating resins. 


vinyl 


The latt 


chloride-acetate copolyn 


acrylic esters, some alkyds, anc 


acetate. 


“The How Book for IMS Extra Cap,. 
city Heating Cylinders.” Injection Molde, 
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Supply Co. 32 pages. This illustrated boo, 
let explains how the heaters are made, hoy 


to measure and 


install them, 


and how 


they are operated and maintained, Sq 
tions are devoted to butyrate, vinyl, ani 
Kel-F molding, and to the IMS weldiny 


technique. 
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& Pow er 


“Chempro Teflon Ring Packing for 
Acids and Strong Chemicals.” Bulletin N 
CP552. 4 pages. Styles and types, and ir 


stallation 


instructions. 


Readers’ Service Item L-13 


“Chempro 


Teflon-Jacketed 


Gaskets.” 


Bulletin No. CP553. 4 pages. Cross-sec 
tions of styles, specifications, and instal 


tion instructions. 


Readers’ Service Item L-14 


“Chempro 


Tefion 


Packing, 


Gaskets. 


Stock for the Process Industries.” Bulleti 
No. CP554. 4 pages. Physical propertic 
of molded Teflon, photographs of molde 
and machined parts, and offerings of Te! 


len stock. 


Readers’ 


Service Item L- 


15 


“Marlex 50 Ethylene Polymer.” Phillip 
Chemical Co., 5 pages. This folder list 
the physical, electrical, film, and perme 
ability properties of Marlex 50, the con 
pany’s new ethylene polymer, and include 


descriptions of 
bottles, 


such as film, 


suggested 


applications 
housewares, pip 


laminates, fibers, and industrial moldings 


Readers’ 


“The Prevention of Occupationa! Skin 
Louis 
of American Soap 


Diseases.” 


Service 


Schwartz. 
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Item L-16 
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ducers, Inc., New York, N. Y. 42 pages 
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Book Reviews 








“Cellulose and Cellulose Derivatives— 
Part 1.” Edited by Emil Ott, Harold M. 
Spurlin, and Mildred W. Grafflin. Inter- 
science Publishers, Inc., 250 Fifth Ave., 
New York, N. Y. Cloth, 6% by 9% inches. 
§25 pages. Price $12.00. 

Part I in a three-part, revised edition of 
Volume V, High Polymer Series, this work 
consists of a group of monographs by ex- 
perts in the field, plus introductory and 
supplementary material by the editors. An 
initial chapter is devoted to the occurrence 
of cellulose, which covers its formation, 
identification, and sources. A considerably 
longer chapter explains its chemical nature; 
covering chemical structure, degradation, 
end groups, and base-exchange properties. 

The final two chapters give the struc- 
tures and properties of cellulose fibers, plus 
the properties of naturally-occurring asso- 
substances. Microscopic and sub- 
microscopic structures, sorption relation- 
ships, and arrangement of cellulose chains 
are explained in the former; properties of 
wood, lignin, and noncellulosic carbohy- 
drates in the latter. The book should be of 
interest to all concerned with the chemical 
technology of cellulose and its derivatives. 


ciated 


“Cellulose and Cellulose Derivatives— 
Part II.” 552 pages. 

This work is divided into four chapters 
covering the preparation of cellulose from 
its natural sources, bleaching and purifica- 
tion of wood cellulose, properties and treat- 
ments of pulp, and cellulose derivatives. 
The last chapter should be of particular 
interest to those concerned with cellulose 
plastics. Reactivity is considered, and sec- 
tions are devoted to organic esters, inor- 
ganic esters, alkali and metal derivatives, 
ethers, and xanthates. Numerous formulas 
ind tables are included. 


“Mechanical Properties of Rigid Plastics 
at Low Temperatures.” PB 111579. OTS, 
U. S. Department of Commerce, Washing- 
ton 25, D. C. Paper, 143 pages. Price, 
$3.75 

Prepared by the Picatinny Arsenal in 
May, 1954, this report provides valuable 
design data and information on the low- 
temperature properties of 56 different rigid 
plastics (all commercially available types). 
These include a wide variety of laminated, 
molded, and cast thermosetting materials 
as Well as cellulose, polystyrene, and poly- 
methyl methacrylate thermoplastics. 

Tests were conducted at temperatures 
ranging from minus 65-plus 70° F., and 
included tensile modulus of elasticity, pro- 
portional limits, elongation at break, Izod 
impact strength, and ultimate tensile 
streneth. Performance charts and analyses 
are included. 


September, 1955 


“Plastics Tooling.” Malcolm W. Riley. 
Reinhold Publishing Corp., 430 Park Ave., 
New York, N. Y. Cloth, 4%4 by 7 inches, 
125 pages. Price, $2.50. 

A Pilot Series book, this illustrated 
work considers plastic tooling from a 
number of aspects: the resins used; fab- 
ricating techniques, method of making die 
models and prototypes, and experimental 
projects. The pros and cons of plastic 
tooling are discussed, as are the advances 
to date. 

The four resins used in plastic tooling, 
epoxy, phenolic, polyester, and ethyl cel- 
lulose, are covered in detail. Separate sec- 
tions are devoted to metal forming and 
plastics forming tools. A_ selected bibli- 
ography is included. Though technical in 
nature, the book is written in clear, con- 
cise English understandable to the non- 
expert. 


“Handbook of Engineering Materials.” 
Edited by Douglas F. Miner and John B. 
Seastone. John Wiley & Sons, Inc., 440 
Fourth Ave., New York, N. Y. Cloth, 5% 
by 8% inches, 1,093 pages. Price, $17.50. 

Designed to serve the engineer as a 
single source of information on the vari- 
ous materials of construction, the volume 
includes a 55-page section devoted to 
plastics. This handbook has a professed 
scope somewhere between a technical dic- 
tionary and a specialized textbook. 

Information is arranged by classes of 
related or similar materials to make a 
common meeting ground for specialized 
engineers. The book is classified into four 
major sections: general information on 
materials; metals; non-metals; and con- 
struction materials. Fifty-one contributors 
are credited for the various component 
parts. A number of easily-thumbed tables 
and graphs are included, and the work 


also abounds in selected references and 
bibliography. 
“Plastics in Housing.” Department of 


Architecture, Massachusetts Institute of 
Technology. Paper, 11 by 14 inches, 70 
pages. Available from Monsanto Chemical 
Co., Springfield, Mass. Price, $2.00. 

The report of a study sponsored by the 
plastics division of Monsanto Chemical 
Co., the book covers both present and 
potential uses of all the known plastic 
materials in the building field. Ilustrated 
by drawings, it includes sections devoted 
to foundations and structures, walls and 
roofs, flooring, openings, ceilings, parti- 
tions, mechanical elements, storage and 
furnishings, and potentialities. Practically 
a must for architects and technical service 
personnel. 
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Abstracts 


of Important Articles 











MATERIALS 


“Styrenation of Alkyds with Controlled 
Functionalities””’ Leon Shechter and John 
Wynstra, Ind. Eng. Chem., 47, 8, 1602 
(Aug. 1955). 

The styrenation of alkyds containing a 
reactive double bond such as that of a 
maleic ester is discussed, with emphasis 
on the ease of gelation of catalyzed, low 
pressure laminating maleic polyester-sty- 
rene solutions. The alkyd specification is 
set up in terms of its “maleic functionality,” 
defined as the average number of maleic 
ester groups contained in the average 
alkyd molecule. This reportedly permits 
a prediction as to whether a given com- 
bination of alkyd raw materials will yield 
a soluble or gelled product, and a homo- 
geneous or heterogeneous mass. 


“Making Monomers and Polymers with 
Sodium,” Marshall Sittig, Modern Plastics, 
32, 12, 150 (Aug. 1955). 

Metallic sodium is finding usage in the 
plastics field in the manufacture of dibasic 
acid monomers, as a_ polymerization 
catalyst, and in the reduction of natural 
fats to long-chain alcohols which may be 
employed as plasticizers. 


“University Research on Engineering 
Properties of Plastics,’ Frederick J. Mc- 
Garry, Ind. Eng. Chem., 47, 7, 1305 (July, 
1955). 

At MIT, students are trained in research 
as a result of industry-university effort; 
examples being static testing techniques, 
analytical methods, dynamic testing tech- 
niques, and engineering applications. 


“Time- and Temperature - Dependent 
Modulus Concept for Plastics,” C. H. 
Weber, E. N. Robertson, and W. F. Bartoe, 
Ind. Eng. Chem., 47, 7, 1311 (July, 1955). 

The curvature of the constant moment 
portion of a four-point loaded beam is 
used to calculate a modulus of elasticity 
at the temperature and time of observation. 
A log-log plot of this modulus versus time 
yields a straight line for values of time 
between 1-75 days. 


“Mechanical Properties of Rigid Plastics 
at Low Temperatures,” Henry A. Tisch, 
Modern Plastics, 32, 11, 119 (July, 1955). 

Tensile and impact properties of 56 rigid 
plastic materials at temperatures of 77, 
10, —40, and —65° F., are presented in 
terms of bar charts. 
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“Spherulites,” G. Schuur, Plastica, 8, 5, 
258; 8, 6, 333; and 8, 7, 366. (May, June 
& July, 1955). 

High polymers can crystallize in two 
different ways. Quenching and heating 
results in many small crystallites oriented 
at random. During normal crystallization, 
however, an internal flow of material 
occurs, known as the auto-orientation 
mechanism, since the molecules orient 
themselves before crystallization. The part 
that this mechanism plays in the growth 
of normal spherulites and, to some extent, 
of special spherulites is demonstrated. The 
mechanism also helps to explain why a 
high polymer never crystallizes under 
equilibrium conditions, and the melting 
point increases with increasing temperature 
of crystallization. The crystallization ma- 
terial in quenched polymers may be dis- 
continuous, but is continuous within the 
limits of the spherulites. Under these con- 
ditions, there are no crystallites separated 
by amorphous material in  normally- 
crystallized high polymers. (In Dutch). 


“Ethylene and Acetylene Production,” 
J. F. Farnsworth, Milton Manes, G. V. 
McGurl, and G. M. Bretz, Jnd. Eng. Chem., 
47, 8, 1517 (Aug. 1955). 

The successful production of acetylene 
by regenerative thermal cracking of hydro- 
carbons over a mass of hot refractory 
using specially patented tile has been ac- 
complished at the Koppes-Hasche pilot 
plant, Verona, Pa. Design problems, plant 
operation, and experimental data are 
given for the production of acetylene from 
natural gas; acetylene and ethylene from 
propane; ethylene from ethane; and 
ethylene from ethane-propane mixtures. 


“Pinonic Acid,” G. S. Fisher and J. S. 
Stinson, Ind. Eng. Chem., 47, 8, 1569 
(Aug. 1955). 

This acid, the esters of which are said 
to impart excellent low temperature prop- 
erties, is prepared by ozonolysis of alpha- 
pinene. Yields were determined by parti- 
tion chromatography. Pinic and homopinic 
acids are prepared from pinonic acid by 
hypohalite oxidation and the Willgerodt 
reaction, respectively. 


“Viscosity Stability of Plastisols,” J. R. 
Darby and P. R. Graham, Modern Plastics, 
32, 10, 148 (June, 1955). 

Evidence is presented to show that 
diisodecyl adipate and diisodecyl phthalate 
impart low viscosity and extended shelf 
life to vinyl plastisols, and that the latter 
can be used with other plasticizers to 
impart special properties. 





EQUIPMENT 





“Wound Wire Stress-Measurin: Strip, 
for Measuring Pressure in Mechanics) 
Presses for Plastics,” J. Wolff, Ku 
45, 6, 226 (June 1955). 

In the construction of special tools ang 
machines for miass-producing molded 
goods, it is important to know the approx 
imate mold pressure to be expected. Wound 
wire elongation measuring _ strips, 
demonstrated in the case of the mam 
facture of lamp sockets, are particularly 
useful for this purpose. Consisting essep 
tially of a fine twisted wire glued to , 
thin paper backing, they are pasted wit} 
special adhesive to a suitable part of the 
machine to be tested. The change in the 
electric resistance of the wires afte; 
appropriate standardization, is a direc 
measure of mold pressure. (In German.) 
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“Machines for Processing P.V.C.,.” G 
Ughetto and C. Colombo, Poliplasti, 3, 9 
4, (May-June 1955). 

Calenders of the L. vertical, and Z types 
are considered, and special reference is 
made to a Z-type Italian design. (hr 
Italian). 





































“Mold Designs for Injection Molding 
Machines,” H. Gastrow, Kunststoffe, 45, 6, 
249 (June 1955). 

Molds for parts with internal undercuts 
threads, projections, and hollows are dis 
cussed. (In German). 



















































“New Methods in the Construction of 
Low-Pressure Molds,” H. Rauch, Auns! 
stoffe, 45, 6, 252 (June 1955). 

The manufacture of molds from artificia 
stone-molding composition for use in low 
pressure and vacuum molding is described 
in detail, particularly the designing otf 
the frame, preparation for casting, the 
multi-layer casting process, and treatment 
of the surface of finished molds. The con 
siderable economic advantage of the new 
method is shown in a bill 
German). 








of costs. (1 


“Engineering Mold Design,” Wayne | 
Pribble, Modern Plastics, 32, 10, 12! 
(June, 1955). 

Importance of good part drawings |! 
the mold designer and good mold design 
er’s drawings to the mold maker are 
stressed. Sample drawings for a molded 
cabinet are included, pointing out features 
of special interest. 


“Temperature and Pressure Measure- 
ments in the Injection Machine Heating 
Cylinder,” C. E. Beyer, R. B. Dahl, ane 
R. B. McKee, Modern Plastics, 32, 10, 12 
(June, 1955). 

Pressure loss is reduced by careful nose 
design, using the highest possible temper- 
atures in the chamber’s “granular zone 
adequate torpedo heat, by preheating oF 
packing the granules. 
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pROCESSING 


“The Use of Electroformed Molds in 
Decorating Plastics,” F. Chatterton, Canad. 
Plastics, 28 (July 1955). 

Polyethylene containers are meeting with 
harp competition from attractively labeled 
ind decorated glass. Methods, based on 
known processes, are described for dec- 
orating plastics to beat this competition. 


“Molding Polyesters by the Pre-form 
Process,” J. van Ruys, Plastiques Informa- 
tions, 1 (July 16, 1955). 

The equipment (including a machine of 
French design) and processing methods 
for making preforms of polyester resins 
ire described. It is pointed out that until 
recently, results obtained with polyester 
resins made in France were not as good 
is those possible with American material. 
In French). 


“The Effects of Conductor Temperature 
on the Quality of Extruded Vinyl Wire 
Insulation,” E. E. Griesser and M. M. 
Suba, Rubber Age, 77, 3, 391 (June, 1955). 

Heat shock failures can be overcome 
by extruding the compound at optimum 
ligh temperatures of 300-350° F. This 
nsures maximum tensile strength and 
elongation, and minimum shrinkage. Con- 
trolled conductor temperature also insures 
good adhesion of insulation to conductor 
for a given compound. 


“Treating Polyethylene for Printing,” 
Stanley F. Bloyer, Modern Plastics, 32, 11, 
105 (July, 1955). 

A brief evaluation of existing methods 
for preparing polyethylene surfaces for 
ink adhesion, the article covers stretching, 
chemical etching, heat differential, and 
electron bombardment. 


APPLICATIONS 


“Vinyl Resins in Varnishes,” E. Cernia 
and F. Coniglio, Materie Plastiche, 21, 7, 
556 (July 1955). 

The authors explain some of the prob- 
lems connected with the use of vinyl resins 
and copolymers of vinyl chloride and vinyl 
acetate in the manufacture of varnishes. 
lables and graphs are given to show the 
variations of the viscosity of vinyl co- 
polymers as functions of different propor- 
tions of diluent solvent and percentage of 
solids. Above a certain range of solids 
content and with definite proportions of 
diluent solvent and at the same tem- 
perature, the viscosity increases resulting 
irst in thixotropic solutions, next in gels, 
and then in precipication of the resin. 
Materials based on polyvinyl butyral, 
Polyvinyl acetate, polyvinyl alcohol and 
Poly. inylidene chlorides also are briefly 
mentioned. (In Italian). 


Sep'ember, 1955 


“Engineering Plastics into Chemical 
Plants,” H. E. Atkinson, Ind. Eng. Chem., 
47, 7, 1299 (July, 1955). 

Material selection, equipment design, 
material specification, fabrication, installa- 
tion, and maintenance are reviewed in 
this article. 


“Polyethylene and its Application in 
Electric Cable,” G. Palandri and U. 
Telogatti, Materie Plastiche, 21, 7, 569 
(July 1955). 

After reviewing the physical, chemical 
and electrical properties of polyethylene, 
the author describes its early uses in elec- 
tric cables and the difficulties encountered. 
Then, the uses of polyethylene for insulat- 
ing submarine, telephone, and high tension 
cables, and as sheathing for cables are 
discussed. (In Italian). 





“Food Processing Plants,” Lawrence J. 


Turney, Ind. Eng. Chem., 47, 7, 1366 
(July, 1955). 
Experimental applications of plastics 


have eliminated some contamination, cor- 
rosion, erosion, and friction; however, 
long-term studies on possible plastic de- 
terioration are needed. The potential field 
appears tremendous in scope 


“Modified Styrenes for Structural Appli- 
cations,” Robert H. Steiner, Ind. Eng. 
Chem., 47, 7, 1307 (July, 1955). 

Physical properties of the commercially 
available types are given to indicate their 
versatility of application, stressing the 
economic advantages of low specific gravity 
and high heat distortion. Molded and ex- 
truded sheets are readily solvent-cemented 
and vacuum formed. 
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“Australian Plastics" 
Australian Trade Publications, Ltd. 
171 Sussex St., Sydney, Australia 


"British Plastics” 
liffe & Sons, Ltd. 
Dorset House, Stamford St. 
London S.E.1, England 


“Canadian Plastics" 


341 Church St., Toronto, Ont., Canada 


"Chemical and Engineering News" 
1155 Sixteenth St. N.W. 
Washington 6, D. C. 


"“Hule Mexicano y Plasticos"’ 
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“Materie Plastiche" 
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"“Matiéres Plastiques” 
Galerie du Center, Bloc 3 
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"Mechanical Engineering” 
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Cleworth Publishing Co., Inc. 
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Plastverarbeiter” 
Verlagsgec. m.b.H. 
Herxheim b. Landau/Pfalz, Germany 


"Poliplasti” 
E.T.A.S., Via Andrea Mantegna 6, 
Milan, Italy 


“Revista de Plasticos’’ 
Inst. "Alonso Barba" 
Serrano 119, Madrid, Spain 


“Revue Générale des Matiéres Plastiques" 
196 Ave. Jean-Jaures, Paris 19°, France 


"Rubber and Plastics Age” 
Rubber and Technical Press, Ltd. 
Tenterden, Kent, England 


“SPE Journal" 
Security Bank Bldg., Athens, Ohio 




















Patent Digest 








Materials 


Methods of Bulk Polymerization. No. 
2,715,117. Alfred Eugene Marius Baeyaert, 
Bron, France (to Societe Anonyme des 
Manufactures des Glaces et Produits 
Chimiques de Saint-Gobain Chauny & 
Cirey, Paris, France). 

A liquid monomer is polymerized until 
the resulting mass has the appearance of 
a powder, but still contains a substantial 
percentage of monomer. Round objects 
such as marbles are added to the polymer- 
ization vessel to agitate and break up the 
already-formed polymer until the reaction 
is completed. 


Process for Manufacturing 
Methylol Melamines. No. 2,715,619. 
rzeng-Jiueq Suen, Stamford, Conn. (to 
American Cyanamid Co., New York, N. 
» & ® 

Water-soluble alkylated methylol mela- 
mine condensation products are prepared 
by reacting melamine and formaldehyde 
in a mixture of water and aliphatic alcohol. 
The reaction mixture is heated to a tem- 
perature between 50° C. and reflux, keep- 
ing the pH between 7 and 12. 


Alkylated 


Regeneration of Vinyl Acetate Catalyst. 
No. 2,715,140. William H. Vining, Niagara 
Falls, N. Y. (to E. 1. du Pont de Nemours 
& Co., Inc., Wilmington, Del.). 

Acetylene and acetic acid vapor are re- 
acted in the presence of a catalvst consist- 
ing of activated charcoal impregnated with 
zinc aceate. When the vinyl acetate has 
been produced, the catalyst is regenerated 
by treating with superheated steam and 
acetic acid. 


Process for Preparing Vinyl Sulfona- 
mides. No. 2, 715,142. Harold F. Park, 
East Longmeadow, Mass. (to Monsanto 
Chemical Co., St. Louis, Mo.). 

Ammonium vinyl sulfonate is converted 
to vinyl sulfonamide by heating to 250- 
400° C. in the presence of non-vaporizing 
sulfur and substituted phenol. 


Acrylonitrile Polymers Stabilized with 
Certain Glycol Ethers. No. 2,715,112 
George W. Stanton and Forrest A. Ehlers, 
Walnut Creek, Calif. (to Dow Chemical 
Co., Midland, Mich.). 

Acrylonitrile, which is 60% polymerized, 
and another monoethylenically-unsaturated 
compound are copolymerized in the pres- 
ence of 1-20% by weight of a glycol ether 
stabilizing agent. 
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Catalyst System for the Emulsion Co- 
polymerization of Butadiene and Styrene. 
No. 2,715,115. Joseph A. Blanchette, 
Springfield, and Roger G. Richards, Gran- 
by, Mass. (to Monsanto Chemical Co., St 
Louis, Mo.). 

In an aqueous emulsion system, 0.01-0.1 
part dissolved sodium alkyl benzene sul- 
fonate, 0.25-0.5 part of a catalyst, and 0.5- 
1.0 part of an alkyl mercaptan are heated 
with styrene and butadiene to the poly- 
merization temperature. Sodium formalde- 
hyde sulfoxylate is then added, and the 
reaction carried to completion. 


Emulsion Polymerization of Styrene. No. 
2,715,116. Henry Malcolm Hutchinson, 
Banstead, England (to Distillers Co., Ltd., 
Edinburgh, Scotland). 

A styrene monomer is polymerized at a 
pH less than three in the presence of an 
aqueous emulsifying agent which is the 
salt of an alkanol monoester. 


Phenolic Resinous Compositions. 
2,714,098. Robert W. Martin, 
Calif. (to General Electric Co., 
tady, N. Y.). 

The composition comprises a 
aldehyde novolac resin, 6-29% by weight 
of hexamethylenetetramine. 5-20% by 
weight of a monomeric epoxide, and about 
0.2-2 filler per part of said 


No. 
Lafayette, 
Schenec- 


phenol- 


2-2 parts of a 
initial resin. 


Polyaminopolyureas. No. 2,696,504 
Robert S. Yost, Oreland, and Robert W. 
Auten, Jenkintown, Pa., assignors to 
Rohm & Haas, Co., Philadelphia, Pa. 

A dihaloalkane and a high molecular 
weight polyethylenepolyamine, in almost 
equal proportions, by weight, are heated 
together at a temperature of 70-150° C. 
When a 60-65% aqueous solution of the 
condensation products reaches a Gardner- 
Holdt viscosity of G to Z; at 25° C., urea 
is added and the mixture again heated until 
a 50% aqueous solution of the resulting 
products has a Gardner-Holdt viscosity of 
about B to M at 25° C. The ratio of urea 
groups to NH groups should be between 
0.2:1 and 1.5:1. 





Printed copies of patents are available 
from the Commissioner of Patents, Wash- 
ington 25, D. C. Price, 25¢ each. 


—The Editor 








Ternary Polymer Composition 
713,562. Robert J. Reid, Canal } 
(to Firestone Tire & Rubber Cx 
O.). 

A tough, homogenous compositi 
tained by combining 60-80% of : 
acrylonitrile copolymer with 8-3 
butadiene-acrylonitrile copolyme: 
32% of hevea natural rubber. 


Plastics Compositions Comprising , 
Vinyl Chloride Polymer and a High Softep. 
ing Point-Coal Tar Pitch. No. 2,715 615 
John M. De Bell, Longmeadow, and Mor 
timer H. Nickerson, Springfield, Mass. ( 
Orangeburg Mfg. Co., Inc., Orangebure 
M. Wels 

A thermoplastic resin, stable at tem 
peratures to 140° F., comprises Vinyl 
chloride polymer and a lesser amount of 
coal tar pitch. The latter material should 
have a softening point of 160° F., and 
should be fluid at the molding temperature 
of the resin. The pitch comprises the sok 
plasticizing agent in the composition 


Equipment 


Molding Press. No. 2,712,168. Frederick 
J. Kenline, Buffalo, N. Y. (to Lake Eri 
Engineering Corp., Buffalo, N. Y.) 

The top and bottom mold plungers havi 
dimensional stops for controlling the mini 
mum spacing between the plungers, and 
the press itself has an operating cycle whict 
includes a mold-filling phase, a pressing 
phase, and a press-opening phase. An elec 
trical control system automatically adjusts 
the depth of mold fill, synchronizing wit! 
the dimensional stops. The contro] systen 
also includes a reversible motor and a re- 
versing line starter. A control relay per 
mits energization of 
during the press-opening phase of one op 
erating cycle, and of increase winding wher 
switch means are closed 


decrease winding 


Die Locking Arrangement for Extrusion 
Presses. No. 2,715,459. Gerhard P. Krause 
Harrison, N. Y. (to Loewy Constructior 
Co., Inc., New York, N. Y.). 

The die mechanism consists of a plura 
ity of dies having different outer contour 
and the locking means has a plurality 0! 
paired plates movable toward and away 
from the extrusion axis. These plates fil! 
the space between the support member 
and the die mechanism, so that pairs of 
them can be moved rapidly to confine or 
free the die openings. 


Pelletizer Apparatus. No. 2,715.45 
Angus A. McDonald, Pontiac, Mich. (\ 
Baldwin Rubber Co., Pontiac, Mich 

This pelletizer for plastic materials com 
prises a means for intermittently advancing 
a sheet of material; means for controlling 
the length of material feed; a flat, clon 
gate anvil with a plurality of spaced pat 
tition walls; a reciprocal cutting knife po 
sitioned to engage the anvil edge; and 4 
plurality of knock-out fingers. 
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Bead Control Apparatus for Sheet Ex- 
truders. No. 2,712,155. Seddon C. Nelson, 
Fredericksburg, Va. (to American Viscose 
Corp., Wilmington, Del.). 

The extrusion nozzle assembly comprises 
a relatively fixed nozzle blade and an ad- 
justable nozzle blade secured in close- 
spaced relation to the fixed blade, thus 
forming an extrusion slot. The walls define 
a kerf adjacent to the terminus of the ad- 
justable blade, one side of the kerf having 
a means for flexing the terminal end of the 
blade 





Method and Apparatus for Preparing 
Thin Films of High Melting Point Thermo- 
plastics and the Application Thereof to 
Paper and the Like. No. 2,712,508. Pete: 
J. Massey, River Forest, IIl. 

Web material may be coated with such 
viscous materials as polyethylene which 
have high working temperatures by drying 
the web and bringing it into contact with 
a rotating heated roll; carrying the web on 
said roll to the nip formed between the 
rotating roll and a relatively stationary 
parallel roll; and feeding a_ sufficient 
amount of heated coating between the rolls 
which are set for a predetermined thick- 
ness. Contact time between web and coat- 
ing is limited to prevent charring of the 
former. 


Processing 


Elastic Infusible Products from Epoxy 

and Cross-Linking Agents. No. 

2,712,535. Willy Fisch, Binningen, Switzer- 
land (to Ciba, Ltd., Basel, Switzerland). 

A compound containing more than one 
epoxide group per mol is heated with a 
cross-linking agent containing at least two 
epoxide-reactive groups to form an infusi- 
ble mass. 


Process for Spinning Swollen Polyvinyl 
Chloride. No. 2,712,490. Rene Emile 
Fernand Stuchlik, Villeurbanne, France (to 
Societe Rhodiaceta, Paris, France). 

PVC having a molecular weight of at 
least 15,000 is subjected to a non-solvent 
swelling fluid, and the resulting mass ex- 
truded through ‘the orifices of a spinning 
plate at a temperature above the boiling 
point, and at a pressure higher than the 
vapor tension. 


Process of Conducting Exothermic Bulk 
Polymerization. No. 2,714,101. James L. 
Amos, Joseph C. Frank, and Kenneth E. 
Stober, Midland, Mich. (to Dow Chemical 
Co., Midland, Mich.). 

Styrene is mass-polymerized by introduc- 
ing it into a zone having hollow indirect 
heat-transfer conduits. These are arranged 
so that all portions of the material are 
within two inches of the external surface 
of « conduit. Polymerization is then ef- 
fected, and the material cooled. 
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Process for Improving the Properties of 
Polymerization Products from Styrene. No. 
2,713,043. Guenther Daumiller, Ludwig- 
shafen, Germany (to Badische Anilin & 
Soda Fabrik Aktiengesellschaft, Ludwig- 
shafen, Germany). 

A polymerizate of styrene having a 
softening point below 100° C. in a granu- 
lated state is suspended in an aqueous 
medium, with steam at a temperature of 
110° C. being added. This is below the 
decomposition and agglomeration tempera- 
tures of the polymerizate; however, volatile 
constitutents are removed in the steam, 
leaving a composition which has an ap- 
preciably higher softening point. 


Polymerization with Polymeric Adipoyl 
Peroxide Catalyst. No. 2,713,042. Harold 
F. Park, East Longmeadow, Mass. (to Mon- 
santo Chemical Co., St. Louis, Mo.). 

A mass polymerization process involving 
100 parts styrene or vinyl halide and 0.01- 
5.0 parts of polymeric adipoyl peroxide 
being polymerized at a temperature of 
100-400° C. and a pressure of 1-500 at- 
mospheres. 


Welding Plastic Film Sections. No. 2,- 
713,017. Carl N. Burns, Branford, Conn. 
(to Connecticut Hard Rubber Co., New 
Haven, Conn.). 

Plastic film sections are seamed by plac- 
ing them in an overlapping relationship, 
inserting two electrical resistance wires in 
parallel spaced relationship between the 
overlapped portions, and applying current 
to fuse and integrate the sections. 


Laminated Article and Method of Mak- 
ing Same. No. 2,713,016. Alexander C. 
Weiss, Tacoma Park, Md. 

Woven fabric layers are impregnated 
with a thermosetting material in the plas- 
ticized state, punctured at a plurality of 
spaced points, and cured. Puncturing snags 
the threads, thereby bettering the bond. 


Production of Polymer Spheres. No. 2,- 
712,536. Field H. Winslow, Springdale, 
N. J. (to Bell Telephone Laboratories, Inc.., 
New York, N. Y.). 

A mixture of divinylbenzene and a 
monovinyl aromatic hydrocarbon is agi- 
tated with a polyvinylalcohol stabilizing 
agent in an aqueous medium. A suspension 
of fine spherical globules is formed, and 
polymerized to a rigid, non-tacky state. 


Suspension Polymerization Using Syn- 
thetic Calcium Phosphate. No. 2,715,118. 
John Marshall Grim, Lancaster, Pa. (to 
Koppers Co., Inc., Pittsburgh, Pa.). 

To prepare polymer beads in a stabilized 
aqueous suspension of polymerizable eth- 
ylenic monomer, synthetic calcium phos- 
phate is added in the proportion of 1-15% 
by weight. 








Plasticized Pellet of Thermoplastic Ma- 
terial and Process of Making Same. No. 
2,714,076. Peter H. Seckel, New York, 
N. Y. (to Richard A. Fisch). 

Thermoplastic pellets uniformly impreg- 
nated with plasticizer are made by dry 
mixing finely-divided thermoplastic mate- 
rial with a liquid plasticizer at a tempera- 
ture below the plastic’s melting point. The 
liquid is absorbed forming compact pellets 
which are heated to the melting point and 
cooled. This gives an even distribution of 
plasticizer throughout the pellet, and the 
outer surface of the pellet vitrifies to form 
a hard shell. 






Stripping Vinylidene-Viny! Chloride Co- 
polymers with the Aid of Alkyl Acrylate 
and Product. No. 2,713,568. Thomas W. 
Fisher, Jr., Elverson, and George P. Row- 
land, Jr., Pottstown, Pa. (to Firestone Tire 
& Rubber Co., Akron, O.). 

A copolymerization mass, consisting of 
80-95% vinylidene chloride and the bal- 
ance vinyl chloride and residual matter, is 
stripped by admixing alkyl acrylate at a 
temperature of 25-60° C. and subjecting 
the mass to other standard stripping con- 
ditions 


Printing on Polyethylene. No. 2,715,363. 
Keith S. Hoover, Elmhurst, Ill. (to A. B. 
Dick Co., Niles, Il.). 

Ink containing infra-red ray absorbing 
and heat-generating material is applied to 
polyethylene, which is non-infra-red ab- 
sorbing. Infra-red heat is directed onto the 
web in high concentrations to soften the 
polyethylene and affix the ink in a pre- 
determined pattern. 


Methods of Jointing Surfaces by Heat- 
Hardening Resins. No. 2,715,598. John 
Rees and Harold John Pollard, Bristol, 
England. (to The Bristol Aeroplane Co., 
Ltd., Bristol, England). 

Two, fully-cured thermosetting mold- 
ings with adhesively-jointed surfaces are 
joined to form an assemblage by introduc- 
ing a layer of heat-hardenable adhesive 
and strip-like electrical conductors at all 
joints. Electrical current is then passed 
through to seal all of the sections simul- 
taneously. 


Applications 


Bearing Compositions Containing Poly- 
tetrafluoroethylene. No. 2,715,617. Hobart 
S. White, Bethseda, Md. (to the United 
States of America as represented by the 
Secretary of the Army) 

A bearing composition consists of a 
homogenous, compressed mixture of 
powdered tetrafluoroethylene resin and at 
least one metal of the group consisting 
of molybdenum, tungsten, and mixtures 
thereof. The resin forms 10-60% of the 
composition, by weight 
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Domestic Production and Sales of Plastics and Resin Material, 


April and May, 1955 





Following are the partly estimated and re- not been included since their use is primarily 
vised statistics for the domestic production and limited to the protective coating industry. 
sale of plastics and resinous material during the Polyethylene has been removed from the mis- 
months of March and April, 1955. Units listed cellaneous category, and becomes a separate 
are in pounds, dry basis unless otherwise speci- entry Previously quoted figures have been 
fied. Data on alkyds and rosin modifications have corrected, with this entry, for April 


Cellulose Plastics:! April May 

Cellulose acetate and mixed ester: Production ale Production Sale 
Sheets, under 0.003 gage : 1,398 906 452, 1,253,143 ,359 1 

Sheets, 0.003 gage and over. , , 243 ,176 ,108, 1,349 ,317 ,185 

All other sheets, rods, and tubes : 623 ,169 567 , 644 967 563 

Molding and extrusion materials ‘ eee as 476  - 05: 7.758 ,301 464 

Nitrocellulose sheets, rods, and tubes tate? ; 7,18 33 764 402,714 396 

Other cellulose plastics. . . i &, 560 509 609 
TOTAL 968 ,951 ,578,5 
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Phenolic and Other Tar-Acid Resins 
Molding materials! ; 
Bonding and adhesive resins for— 

Laminating (except plywood).... 

Coated and bonded abrasives... ie a ean ; 
Friction materials (brake linings, clut h fac ings, and similar materials)... 
Thermal insulation (fiber glass, rock wool). . 

Plywood. 

All other bonding ‘and adhesive uses 
Protectice-coating resins, unmodified and modified except by rosin. 
Resins for all other uses. 
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7,707 ,929 
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876,464 ,097 
,159 ,155 
, 204 860 
, 188 ,320 
,624 ,480 
,672 ,430 
,352 ,704 
,568 338 
,370 039 
,016 ,790 


,974 164 
,428 ,918 
,111 ,997 
,170,813 
,434 167 
, 138 ,443 
,431 ,254 
899 993 
,297 ,678 
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Jrea and Melamine Resins: - 
Textile-treating and textile-coating resins. . 
Paper-treating and paper-coating resins.... 
Bonding and adhesive resins for— 

Plywood. .. Sen A ee oA BR 741 ,433 
All other bonding and adhesive uses, inc cluding laminating. ce a) 3,058 ,263 
Protective-coating resins, straight and modified...... ie 3,086,175 
Resins for all other uses, including molding.... mes 4 ,455 711 
TOTAL ,797 ,073 
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496 609 
,958 882 


3,377 ,497 
1,744,910 


_ 


,399 031 
908 . 848 
548 538 
,205 ,446 
, 184,270 
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Styrene Resins: 
Molding materials'...... sit sad oe hoe 34 996 616 
Protective-coating resins, straight and modified. Se ee PT ee eee § 304,109 
Resins for all other uses. . : Pinca , ,827 ,738 
TOTAI , 50,128 ,463 
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470.807 

.059 629 

078 697 : 
,609 ,133 ,068, 
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Vinyl and Vinyl Chloride Resins:? 
Polyvinyl chloride and copolymer resins (50% or more polyvinyl chloride) 
for— 

Film (resin content). . 
Sheeting (resin content) . 
Molding and extrusion (resin content)..... ca. 
Textile and paper treating and coating (resin content : 
Flooring (resin content). ... 
Protective coatings (resin content)... 
All other uses (resin content) 

All other vinyl resins for— 
Adhesives (resin content). .............+.:- 
All other uses (resin content 
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216,729 
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,503 ,247 
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Polyester Resins: . 
For reinforced plastics widow 840 027 , ,137 ,929 504 
For all other uses......... 173 ,840 37,713 297 ,626 248 
,013 ,867 ,352 ,850 5 ,227 ,130 


Polyethylene Resins... 31,279 ,536 ,183 ,489 32 ,324 ,401 ,948 ,506 
Miscellaneous Synthetic P lastic $ ‘and Resin Materials: ' 
Molding materials! ¢ 4,414,154 ,315 


276 
Protective-coating resins® 408 ,057 8,117 3 
i 
3 
7 


,291 3 ,964 878 
), 686 196 ,254 
8,794 ,631 ,280 
5,771 ,792 ,412 
7,310 238 ,743 , 180 


Resins for all other uses*.... 7,138 ,568 2,703 
11,960,779 10903 135 11, 
258 ,354,142 189 316.687 263, 


/ 
70 
3 
& 
1 





‘Includes fillers, plasticizers, and extenders. 

*Production statistics by uses are not representative, as end use may not be known at time of manufacture. 
‘Includes data for spreader and calendering-type resins. 

‘Includes data for acrylic, polyethylene, nylon, and other molding materials. 

‘Includes data for epichlorohydrin, acrylic, polyester, silicone, and other protective-coating resins. 

*Includes data for acrylic, rosin modifications, nylon, silicone, and other plastics and resins for miscellaneous uses. 


SOURCE: United States Tariff Commission, Chemical Division. 
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The Auto-Vac Co., has moved its sales 
and display operations to 1984 State Street 
extension, Bridgeport, Conn., bringing of 
its operations under cne roof. 


Columbian Carbon Co., New York, N. 
y. has taken over the sales and servicing 
of carbon blacks, iron oxides, and bone 
blacks which had been distributed by Bin- 
ney & Smith Co. Also included are the 
various codispersions, aqueous dispersions, 
and chemical items. Edwin B. Brooks be- 
comes general sales manager of Colum- 
bian’s newly formed pigment division, and 
Randolph Foster will head pigment sales 
to the plastics, paint, paper, and ink in- 
dustries. 


Advance Solvents & Chemical Corp., 
New York, N. Y., held their second an- 
nual sales meeting of the PVC stabilizer 
division at the Hershey Hotel, Hershey, 
Pa., during April. 


Gates Engineering Co., Wilmington, 
Del, producers of vinyl and neoprene 
coatings and liners, has appointed Ross 
Roy, Inc., New York, N. Y., as its adver- 
tising agency for its current national ex- 
pansion program. 


Union Carbide & Carbon Corp., New 
York, N. Y., was awarded the National 
Safety Council’s Award of Honor for the 
second consecutive year on the basis of its 
1954 safety record. The figures of 3.02 dis- 
abling injuries per million man-hours 
worked was 44% below par rate, and 0.58 
days lost per thousand labor hours was 
38% below the national average. 


Ohio-Apex Division, Food Machinery & 
Chemical Corp., Nitro, W. Va., has an- 
nounced a price reduction from 40-45¢ 
for tank car quantities of KP-90 epoxy 
plasticizer. The material is used as a pri- 
mary plasticizer for vinyls, nitrocellulose, 


polystyrene, ethyl cellulose, and synthetic 
rubbers. 


Marblette Corp., Long Island City, 
N. Y., has appointed Marble Plastic Co., 
Franklin Park, Ill., as sales-engineering 
representative in Illinois, Indiana, Iowa, 
Kentucky, Minnesota, and Wisconsin. 


Luminous Resins, Inc., Chicago, Ill., has 
announced the availablility of daylight 
fluorescent molding powders in granular 
form, and having a polystyrene, polyethyl- 
ene, polyvinyl, Tenite I & II, or acrylic 
base. These resins are reportedly ready for 
mol'ing and require no special treatment. 
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Current Market Prices 








Price Changes and Additions 
Coating Resins 
G.M.I, Polyamide 100......16. $0.51 / $0.64 
Savane cnbbvedaeuece lb, 54 / 77 
Colors 
Advabrite M-10...........1b. a. f 2.40 
Advance Brightener 
PM athkescdenocd eed lb. 12.00 / 15.00 
Fillers 
Camel—CARB........... ton 12.00 
“eS ae ton 20.00 
PEE de¢hcaceviadon ton 32.50 


Molding Compounds & Resins 


Acrylic 

PE Nicaea e 5 c0cweows cde 80 / 2.40 

Polyamide 

G.M.I. Polyamide 115...... lb 64 / 77 

Polyester 

et ere rt sq. ft. 1.89 5.18 
Prsevbndncecncvss . -8q. ft. 1.08 / 18.00 
Fre . .5q. ft. 66 / 3.10 
Rikwa de kgade sq. ft. 72 / 7.18 
CR-39 q.ft. 1.25 / 20.00 


Polyethylene 

Poly-Eth 1003 lb 44 58 
1004, 1005, 1007, 1008.5. ./b 41 55 
3015, 5015 : lb 35 4° 

Styrene 

Polycast 4 Sy Fe q. fi 2.56 11.0 

Plasticizers 

Cabflex DDA, Di-OA, DOA 

ODA... lb 425 455 

DDP, Di-OP, DOP, ODP. lb 305 335 
RS a rt TY .4325 $625 
oo ee lb 48 5075 
Serres lb 44 | 47 
TCP lb an #f 36 


Naugatuc k decy Ibuty! 
phthalate lb 29 / 30 
Dibuty! phthalate. . lt 


Sebacate : lb 645 .6 
Diisooctyl adipate, diocty] 
adipate lb 425 / 455 
Diisooctyl phthalate, diocty] 
phthalate, Isooctyl decy! 
phthalate....... lb 305 / .335 
Dinony] adipate. . lt 445 / 475 
Dioctyl sebacate lb 585 / 61 
Epoxy plasticizer. . . li 335 / 36 
Tricresyl phosphate lb 33 CU/ ¢ 
Plastoflex MGB. lh 29 ; 





Reichhold Chemicals, Inc., White Plains, 
N. Y., has announced completion of ar- 
rangements for a $10-million combination 
bank loan and debenture, the money to be 
used for long-range expansion and work- 
ing capital. The company has been com- 
mitted for the balance of the year on all 
basic chemicals, except phenol and penta- 
erythritol. 


Hooker Electrochemical Cor and Niag- 
ara Alkali Co., both of Niagara Falls, 
N. Y., are negotiating for a merger of the 
latter company into the Hooker organiza- 
tion by the issuance of one and six-tenths 
shares of Hooker common stock for each 
of the outstanding 600,000 shares of Ni- 
agara. 


U. S. Industrial Chemicals Co., division 
of National Distillers Products Corp., New 
York, N. Y., has announced the opening 
of two new warehousing points for Petro- 
thene polyethylene resins at Cincinnati, 
O., and New Orleans, La. This brings the 
number of distribution points throughout 
the country to five. 


Synthane Corp., Oaks, Pa., was awarded 
the Pennsylvania Manufacturers Associa- 
tion’s safety plaque for achieving 1,640,- 
436 continuous man-hours of production 
without a single lost-time accident during 
the period from April 2, 1954 to June 1, 
1955. 


Argus Chemical Corp., Brooklyn, N. Y., 
has appointed H. M. Royal, Inc., Los An- 
geles, Calif., as sales agent for their plas- 
tics stabilizers and plasticizers in Califor- 
nia, Utah, and Oregon. 


Acheson Dispersed Pigments Co., Phila 
delphia, Pa., has announced the election of 
Howard A. Acheson, John P. Deringer, 
Raymond Szymanowitz, John C. Sprague, 
and John S. Thome to the board of direc- 
tors. At a subsequent directors’ meeting, 
the following officers were elected: Mr 
Acheson, president; John S. Thome, vice 
president; Mr. Sprague, secretary-treasurer; 
and Nicholas J. Caggiano, assistant secre- 
tary and assistant treasurer. 


Reed-Prentice Corp., Worcester, Mass.., 
has announced the opening of branch sales 
offices in Buffalo, N. Y., and Los Angeles, 
Calif. Respective locations are 2 Lock- 
wood Lane, Orchard Park, N. Y., and 
1213 North Highland Ave., Los Angeles 


The Eagle-Picher Co., Cincinnati |, O.. 
recently purchased for cash the assets of 
Wilson & Hoppe Plastics, Whittier, Calif., 
manufacturer of laminated plastic prod- 
ucts, whose operations now are being con- 
ducted by Eagle-Picher’s Fabricon Prod- 
ucts Division. Expansion plans include 
products to supplement present lines, as 
well as new items to increase and diversify 
the company’s output. 
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P LA ST ! Cc a ( q i . Distributor or sales representative | 


wanted by manufacturer having sub. 
ey 





stantial line of chemical products 


for the reinforced plastics industry, 
E N G IN E E R Ss | Need representative with industrial 
contacts in eastern and mid-western 
markets. Reply to P. O. Box 192, 
Gardena, California, giving experi. 
of high quality electronics and : | ence, territory covered, references 
structural missile components. jf and present lines. 
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TO HANDLE LIAISON WITH OTHER Selentific and Engineering Staff = 4 CALENDAR of 
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